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This soil survey is a publication of the National Cooperative Soil Survey, a 
joint effort of the United States Department of Agriculture and other Federal 
agencies, State agencies including the Agricultural Experiment Stations, and 
local agencies. The Natural Resources Conservation Service (formerly the Soil 
Conservation Service) has leadership for the Federal part of the National 
Cooperative Soil Survey. 

Major fieldwork for this soil survey was completed in 1991. Soil names and 
descriptions were approved in 1992. Unless otherwise indicated, statements in 
this publication refer to conditions in the survey area in 1991. This survey was 
made cooperatively by the Natural Resources Conservation Service, the Forest 
Service, the Michigan Department of Agriculture, the Michigan Agricultural 
Experiment Station, the Cooperative Extension Service, and the Michigan 
Technological University. The Oceana County Board of Commissioners provided 
financial assistance. The survey is part of the technical assistance furnished to 
the Oceana County Soil and Water Conservation District. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. If 
enlarged, maps do not show the small areas of contrasting soils that could have 
been shown at a larger scale. 

All programs of the Natural Resources Conservation Service are offered on a 
nondiscriminatory basis, without regard to race, color, national origin, religion, 
sex, age, marital status, or handicap. 


Cover: Windbreaks in an area of the Benona-Spinks-Grattan association. 
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Foreword 


This soil survey contains information that can be used in land-planning 
programs in Oceana County. It contains predictions of soil behavior for selected 
land uses. The survey also highlights limitations and hazards inherent in the soil, 
improvements needed to overcome the limitations, and the impact of selected 
land uses on the environment. 

This soil survey is designed for many different users. Farmers, foresters, and 
agronomists can use it to evaluate the potential of the soil and the management 
needed for maximum food and fiber production. Planners, community officials, 
engineers, developers, builders, and home buyers can use the survey to plan 
land use, select sites for construction, and identify special practices needed to 
ensure proper performance. Conservationists, teachers, students, and specialists 
in recreation, wildlife management, waste disposal, and pollution control can use 
the survey to help them understand, protect, and enhance the environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are too unstable to be used 
as a foundation for buildings or roads. Clayey or wet soils are poorly suited to 
use as septic tank absorption fields. A high water table makes a soil poorly 
suited to basements or underground installations. 

These and many other soil properties that affect land use are described in this 
soil survey. Broad areas of soils are shown on the general soil map. The location 
of each soil is shown on the detailed soil maps. Each soil in the survey area is 
described. Information on specific uses is given for each soil. Help in using this 
publication and additional information are available at the local office of the 
Natural Resources Conservation Service or the Cooperative Extension Service. 


Carole Jett 
State Conservationist 
Natural Resources Conservation Service 
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Oceana County is in the western part of the Lower 
Peninsula of Michigan (fig. 1). The county borders 
Mason County to the north, Newaygo County to the 
east, Muskegon County to the south, and Lake 
Michigan to the west. The county has an area of 
349,408 acres, or about 575 squares miles, including 
the Federal land in the Manistee National Forest. The 
county has a total water area of 3,245 acres. Hart is the 
county seat. It is in the northwestern part of the county. 
It had a population of 1,888 in 1980. About 43 percent 
of the county is forested, and nearly 28 percent is 
farmland. Farming is the main enterprise. 


General Nature of the County 


This section gives general information about the 
county. It describes history and development, climate, 
agriculture, industry and transportation facilities, 
physiography, and lakes and rivers. 


History and Development 


The first settlers in Oceana County arrived at the 
mouth of Whiskey Creek in the late 1840’s, in what is 
now Claybanks Township. They chose the area 
because it was very fertile clay loam and several acres 
had been cleared by Indians. By the 1850's, there were 
36 people living in the settlement (74). 

The earliest settlers included Reverend William M. 
Ferry and his son Thomas. Together they bought 1,300 


Figure 1.—Location of Oceana County in Michigan. 


acres of woodland along Stony Creek and opened the 
area's first sawmill. 


Another settler was Charles Mears, who founded the 
present-day village of Pentwater. He built a sawmill in 
the mid-1850’s and improved the channel between 
Pentwater Lake and Lake Michigan. 

The official organization of Oceana County was on 
May 31, 1855. The first county seats were Stony Creek 
and Whiskey Creek. In 1864, the county seat was 
moved to Hart. An influx of new settlers and lumbermen 
increased the county’s population from 7,000 in 1870 to 
12,000 in 1880. 

The best timber had been cut by the 1880's, and the 
residents by that time began growing orchards. In the 
early 1860's, apple and peach trees were planted near 
Little Point Sable. In 1867, peaches, plums, and pears 
were brought to Pentwater, marketed, and shipped to 
Chicago. 

Oceana County is one of Michigan’s leading 
horticultural producers. It ranks first in the State in the 
production of pears, second in the production of plums, 
and third in the production of peaches. The county is 
the site of the National Asparagus Festival. 


Climate 


Prepared by the Michigan Department of Agriculture, 
Environmental Division, East Lansing, Michigan. 


The major climatic variations in the county, even 
among areas that are near one another, are mainly the 
result of differences in topography and the proximity to 
Lake Michigan. Data from three stations were used to 
show those variations. Table 1 gives data on 
temperature and precipitation for the survey area as 
recorded in the period 1951 to 1980 at Hart and 
Hesperia in Oceana County and at Montague in 
Muskegon County. Table 2 shows probable dates of the 
first freeze in fall and the last freeze in spring. Table 3 
provides data on length of the growing season. 

In winter the average temperature is 24.7 degrees F 
at Hart, 22.9 degrees at Hesperia, and 25.5 degrees at 
Montague. The average daily minimum temperatures 
are 17.4 degrees at Hart, 14.6 degrees at Hesperia, 
and 17.8 degrees at Montague. The lowest temperature 
on record was -35 degrees, at Hart on February 11, 
1899, and at Montague on January 31, 1951. In 
summer the average temperatures are 67.8 degrees at 
Hart, 67.2 degrees at Hesperia, and 66.7 degrees at 
Montague. The average daily maximum temperatures 
are 79.3 degrees at Hart, 80.1 degrees at Hesperia, 
and 78.7 degrees at Montague. The highest recorded 
temperatures were 104 degrees at Hart on July 13, 
1936; 100 degrees at Hesperia on August 21, 1955; 
and 98 degrees at Montague on June 17, 1957. 

Growing degree days are shown in table 1 They are 
equivalent to “heat units.” During the month, growing 
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degree days accumulate by the amount that the 
average temperature each day exceeds a base 
temperature (50 degrees F). The normal monthly 
accumulation is used to schedule single or successive 
plantings of a crop between the last freeze in spring 
and the first freeze in fall. 

The total average annual precipitation is 34.36 inches 
at Hart, 33.57 inches at Hesperia, and 33.55 inches at 
Montague. Of the total precipitation, an average of 
about 18.70 inches, or about 55 percent, usually falls in 
April through September at the three locations. The 
growing season for most crops falls within this period. 
In 2 years out of 10, the rainfall in April through 
September is less than 14.94 inches. The heaviest 
1-day rainfalls during the period of record were 5.43 
inches at Hart, 6.56 inches at Hesperia, and 5.54 
inches at Montague, all on September 11, 1986. 
Thunderstorms occur on about 36 days each year, and 
most occur in June, July, or August. 

The average annual seasonal snowfall is 98.8 inches 
at Hart, 75.5 inches at Hesperia, and 89.5 inches at 
Montague. The greatest snow depths at any one time 
during the period of record were 65 inches at Hart, 30 
inches at Hesperia, and 31 inches at Montague. On the 
average, 98 days of the year at Hart, 97 days of the 
year at Hesperia, and 88 days of the year at Montague 
have at least 1 inch of snow on the ground. The 
number of such days varies greatly from year to year. 

The heaviest 1-day snowfalls on record were 18.5 
inches at Hart, 11 inches at Hesperia, and 15.1 inches 
at Montague. The greatest monthly snowfalls were 69.8 
inches at Hart in December 1963, 48.1 inches at 
Hesperia in January 1979, and 64.5 inches at Montague 
in January 1977. The greatest seasonal total snowfalls 
were 144.3 inches at Hart during the 1977-78 season, 
120 inches at Hesperia during the 1964-65 season, and 
158.7 inches at Montague during the 1964-65 season. 
The least seasonal total snowfalls were 29.8 inches at 
Hart during the 1931-32 season, 30.1 inches at 
Hesperia during the 1948-49 season, and 26.5 inches 
at Montague during the 1905-6 season. 

The average relative humidity in midafternnon is 
about 64 percent at Montague. Humidity is higher at 
night, and the average at dawn is about 81 percent. 
Based on data recorded in Grand Rapids, the sun 
shines 62 percent of the time possible in summer and 
30 percent in winter. The prevailing wind is from the 
south-southwest. Average windspeed is highest, 12.5 
miles per hour, in January. 


Agriculture 


A variety of soils and relief in Oceana County and the 
moderating effects of Lake Michigan on the climate 


Oceana County, Michigan 


have resulted in a variety of agricultural products. About 
96,926 acres in the county, or nearly 28 percent of the 
total land area, is farmland. In 1988, such crops as 
corn, wheat, and oats were grown on about 12,970 
acres (10). About 17,700 acres was used for 
vegetables. Oceana County leads the State in the 
production of asparagus, the county’s most common 
vegetable crop. This crop is grown mainly on coarse 
textured, excessively drained soils. Other vegetables, 
such as cucumbers and squash, generally are grown on 
coarse textured to medium textured, well drained soils. 

Tart and sweet cherries, apples, peaches, pears, 
prunes, and plums are the major fruits grown in the 
county. They are generally grown in the higher areas, 
where frost damage is minimized. Many of the fruit- 
producing areas are in the western half of the county, 
which tends to be more frost-free than the eastern half. 
These areas are near Lake Michigan. The production of 
fruit-tree nursery stock and Christmas tree plantations 
are important enterprises in the county. 

Some of the farmland in the county is used for 
livestock enterprises and hay crops. The livestock are 
mainly hogs, beef cattle, and dairy cows. Alfalfa is the 
primary hay crop. 


Industry and Transportation Facilities 


The main industry in Oceana County is farming. 
Specialty crops are marketed fresh, frozen, or canned. 
The other main industries are tourism; the production of 
lumber for pallets, crates, and baskets; and machine 
tooling and casting. 

The main highway in the county is U.S. Route 31, 
which runs north and south through the western half of 
the county. The major State roadways are Route 20, 
which runs east and west through the south-central part 
of the county, and Route 120, which runs along the 
Newaygo County line to Hesperia. The frequently 
traveled county roads include Oceana Drive and Polk 
Road. 


Physiography 


The bedrock beneath Oceana County is covered by a 
thick layer of glacial deposits, which formed through the 
complex action of the Lake Michigan Lobe of the 
Wisconsin glacial ice sheet. Glacial action resulted in 
five dominant features—moraines, till plains, lake plains, 
outwash plains, and drainageways. Other geological 
features in the county are sand dunes and beach 
ridges. 

The thickness of the glacial drift (unconsolidated 
sediment) over bedrock ranges from 600 feet in the 
northern part of the county to 200 feet in the southern 
part (4). The bedrock is sedimentary and has been 


downwarped toward the center of the State to form the 
edge of a huge bowllike structure called the Michigan 
basin. This bedrock formed during the Mississippian 
Period. It consists of the Coldwater shale formation in 
the western part of the county, the Napoleon-Marshall 
sandstone formation in the central part, and the 
Michigan gypsum formation in the eastern part (5). 

Part of a major moraine is in the county. The Port 
Huron moraine is a large morainic system that extends 
around the State roughly parallel with the coast. Within 
the county, it generally extends in a northeasterly 
direction from the area of New Era to east of Crystal 
Valley. The dominant features of the moraine are three 
distinct ridges that reach the highest elevations in the 
county. The ridges are dissected by outwash channels. 

The till plains are on the eastern and western sides 
of the end moraine. The largest till plain is in Walkerville 
Township. Other areas of till are in Weare, Hart, and 
Claybanks Townships. 

The major areas of lake plains are directly east of the 
sand dunes in the county. The lake plains include a 
small area around Stoney Lake, in Benoa Township, 
and a larger area extending from the Silver Lake area 
north to the Mason County line (24). An area near the 
southeast comer of the county was part of a glacial 
lake. 

The outwash plains are mainly in the south-central 
and southeastern parts of the county. The largest 
outwash area is in the eastern part of Otto Township 
and the western part of Greenwood Township. Other 
areas of outwash are smaller and are mainly on the 
eastern sides of moraines. 

The major drainageways are those along the North 
and South Branches of the Pentwater River in the 
northern part of the county, Stoney Creek in the 
southwestern part, and the South and North Branches 
of the White River in the southeastern part. 


Lakes and Rivers 


Oceana County has about 65 lakes and 4 major 
rivers. The largest lakes are Silver Lake (690 acres), 
Pentwater Lake (430 acres), Stony Lake (278 acres), 
McLaren Lake (271 acres), and Hart Lake (240 acres). 
Bodies of water that are more than 40 acres in size 
make up a total of about 3,245 acres in the county. 

The major rivers are the North and South Branches 
of the Pentwater River and the North and South 
Branches of the White River. The North Branch of the 
Pentwater River flows in a southwest direction through 
Weare Township and into Pentwater Lake. The South 
Branch of the Pentwater River flows in a northwest 
direction through Elbridge and Hart Townships and into 
the North Branch of the Pentwater River. The North 


Branch of the White River flows in a south-southwest 
direction through Newfield, Ferry, and Otto Townships 
and into the South Branch of the White River. The 
South Branch of the White River flows in a southwest 
direction from Hesperia through Greenwood Township 
and into Muskegon County. 


How This Survey Was Made 


This survey was made to provide information about 
the soils in the survey area. The information includes a 
description of the soils and their location and a 
discussion of the suitability, limitations, and 
management of the soils for specified uses. Soil 
scientists observed the steepness, length, and shape of 
slopes; the general pattern of drainage; and the kinds of 
crops and native plants growing on the soils. They dug 
many holes to study the soil profile, which is the 
sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the 
unconsolidated material in which the soil formed. The 
unconsolidated material is devoid of roots and other 
living organisms and has not been changed by other 
biological activity. 

The soils in the survey area occur in an orderly 
pattern that is related to the geology, landforms, relief, 
climate, and natural vegetation of the area. Each kind of 
soil is associated with a particular kind of landscape or 
with a segment of the landscape. By observing the soils 
in the survey area and relating their position to specific 
segments of the landscape, a soil scientist develops a 
concept, or model, of how the soils were formed. Thus, 
during mapping, this model enables the soil scientist to 
predict with a considerable degree of accuracy the kind 
of soil at a specific location on the Jandscape. 

Commonly, individual soils on the landscape merge 
into one another as their characteristics gradually 
change. To construct an accurate soil map, however, 
soil scientists must determine the boundaries between 
the soils. They can observe only a limited number of 
soil profiles. Nevertheless, these observations, 
supplemented by an understanding of the soil- 
landscape relationship, are sufficient to verify 
predictions of the kinds of soil in an area and to 
determine the boundaries. 

Soil. scientists recorded the characteristics of the soil 
profiles that they studied. They noted soil color, texture, 
size and shape of soil aggregates, kind and amount of 
rock fragments, distribution of plant roots, reaction, and 
other features that enable them to identify soils. After 
describing the soils in the survey area and determining 
their properties, the soil scientists assigned the soils to 
taxonomic classes (units). Taxonomic classes are 
concepts. Each taxonomic class has a set of soil 
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characteristics with precisely defined limits. The classes 
are used as a basis for comparison to classify soils 
systematically. The system of taxonomic classification 
used in the United States is based mainly on the kind 
and character of soil properties and the arrangement of 
horizons within the profile. After the soil scientists 
classified and named the soils in the survey area, they 
compared the individual soils with similar soils in the 
same taxonomic class in other areas so that they could 
confirm data and assemble additional data based on 
experience and research. 

While a soil survey is in progress, samples of some 
of the soils in the area generally are collected for 
laboratory analyses and for engineering tests. Soil 
scientists interpret the data from these analyses and 
tests as well as the field-observed characteristics and 
the soil properties to determine the expected behavior 
of the soils under different uses. Interpretations for all of 
the soils are field tested through observation of the soils 
in different uses under different levels of management. 
Some interpretations are modified to fit local conditions, 
and some new interpretations are developed to meet 
local needs. Data are assembled from other sources, 
such as research information, production records, and 


field experience of specialists. For example, data on 


crop yields under defined levels of management are 
assembled from farm records and from field or plot 
experiments on the same kinds of soil. 

Predictions about soil behavior are based not only on 
soil properties but also on such variables as climate 
and biological activity. Soil conditions are predictable 
over long periods of time, but they are not predictable 
from year to year. For example, soil scientists can 
predict with a fairly high degree of accuracy that a given 
soil will have a high water table within certain depths in 
most years, but they cannot assure that a high water 
table will always be at a specific level in the soil on a 
specific date. 

After soil scientists located and identified the 
significant natural bodies of soil in the survey area, they 
drew the boundaries of these bodies on aerial 
photographs and identified each as a specific map unit. 
Aerial photographs show trees, buildings, fields, roads, 
and rivers, all of which help in locating boundaries 
accurately. 


Map Unit Composition 


A map unit delineation on a soil map represents an 
area dominated.by one major kind of soil or an area 
dominated by two or three kinds of soil. A map unit is 
identified and named according to the taxonomic 
classification of the dominant soil or soils. Within a 
taxonomic class there are precisely defined limits for 
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the properties of the soils. On the landscape, however, 
the soils are natural objects. In common with other 
natural objects, they have a characteristic variability in 
their properties. Thus, the range of some observed 
properties may extend beyond the limits defined for a 
taxonomic class. Areas of soils of a single taxonomic 
class rarely, if ever, can be mapped without including 
areas of soils of other taxonomic classes. 
Consequently, every map unit is made up of the soil or 
soils for which it is named and some soils that belong to 
other taxonomic classes. These latter soils are called 
inclusions or included soils. 

Most inclusions have properties and behavioral 
patterns similar to those of the dominant soil or soils in 
the map unit, and thus they do not affect use and 
management. These are called noncontrasting (similar) 
inclusions. They may or may not be mentioned in the 
map unit descriptions. Other inclusions, however, have 
properties and behavior divergent enough to affect use 
or require different management. These are contrasting 
(dissimilar) inclusions. They generally occupy small 
areas and cannot be shown separately on the soil maps 
because of the scale used in mapping. The inclusions 
of contrasting soils are mentioned in the map unit 
descriptions. A few inclusions may not have been 
observed and consequently are not mentioned in the 
descriptions, especially where the soil pattern was so 
complex that it was impractical to make enough 
observations to identify ail of the kinds of soil on the 
landscape. 

The presence of inclusions in a map unit in no way 
diminishes the usefulness or accuracy of the soil data. 
The objective of soil mapping is not to delineate pure 
taxonomic classes of soils but rather to separate the 
landscape into segments that have similar use and 
management requirements. The delineation of such 
landscape segments on the map provides sufficient 
information for the development of resource plans, but 
onsite investigation is needed to plan for intensive uses 
in small areas. 


Survey Procedures 


The general procedures followed in making this 
survey are described in the National Soils Handbook 
(20) of the Natural Resources Conservation Service. 
The Huron-Manistee National Forest Ecological 
Classification System (8, 9, 11, 13, 15, 21) was used in 
conjunction with the handbook on most of the Forest 
Service lands and on some private tracts within the 
Manistee National Forest administrative boundary. The 
design of the map units in these areas differs from that 
of the units in other parts of the county. 

The Ecological Classification System includes 


evaluation and classification of landscape areas by 
ecological approaches. Areas of ecological units are 
mapped on aerial photographs, and inventory maps are 
used to make interpretations for forest land and 
resource management. 


Procedures for Map Units 10B to 101C 


The soil survey maps made for conservation planning 
prior to the start of the project and for the survey of the 
county published in 1938 (17) were among the 
references used. Before the actual fieldwork began, 
preliminary boundaries of slopes and landforms were 
plotted stereoscopically on 1:15,840 leaf-off aerial 
photography. U.S. Geologic Survey topographic maps, 
at a scale of 1:24,000, helped the soil scientists to 
relate land and image features. 

A reconnaissance was made by vehicle before the 
soil scientist traversed the surface on foot, examining 
the soils. In areas where the soil pattern is complex, 
traverses and random observations were spaced as 
close as 200 yards. In areas where the soil pattern is 
relatively simple, traverses were about 0.25 mile apart. 

As they traversed the surface, the soil scientists 
divided the landscape into segments. For example, a 
hillside would be separated from a swale or a gently 
sloping ridgetop from a very steep side slope. 

Observations of such items as landforms, blown- 
down trees, vegetation, and roadbanks were made 
without regard to spacing. Soil boundaries were 
determined on the basis of soil examinations, 
observations, and photo interpretation. The soil material 
was examined with the aid of a hand auger or a spade 
to a depth of about 5 feet. The pedons described as 
typical were observed and studied in pits that were dug 
with shovels, mattocks, and digging bars. 

Notes were taken on the composition of map units 
during each year of the project. These notes were 
supplemented with information provided by transects 
and additional investigations as mapping progressed 
and the composition of individual map units was 
determined for the survey area. 

Samples for chemical and physical analyses were 
taken from representative sites of some soils in the 
survey area. The analyses were made by the Soil 
Research Laboratory, Michigan Technological 
University, Houghton, Michigan, and the Soil Survey 
Laboratory, Lincoln, Nebraska. The results of the 
studies can be obtained on request from the two 
laboratories or from the State Office of the Natural 
Resources Conservation Service at East Lansing, 
Michigan. ` : 

After completion of the soil mapping on aerial 
photographs, map unit delineations were transferred by 
hand to another set of the same photographs. Cultural 


features were recorded from observations of the maps 
and the landscape. 


Procedures for Map Units 210B to 282 


Prior to ecological unit mapping, information on the 
climate, geology, soils, hydrology, and vegetation was 
collected in the survey area. Research techniques were 
used in mid-to-late successional stands to collect 
information on vegetative and soil components in areas 
on uplands. Samples were not collected in early 
successional aspen stands, young stands, plantations, 
or stands disturbed by recent harvesting or fires. The 
results were used to develop the ecological map units, 
which are defined on the basis of both abiotic 
landscape characteristics (generally stable 
characteristics, such as climate and landforms) and 
biotic landscape characteristics (generally unstable 
characteristics, such as vegetation). 

A premapping reconnaissance was conducted in the 
survey area before actual field inventory began. 
Important results of the reconnaissance activities were 
a listing of the ecological units expected to be mapped 
in the area, definition of features differentiating the 
units, and a set of specific sites in the Manistee 
National Forest where detailed data were collected for 
quality-control analysis in a laboratory. 

Following reconnaissance, the mapping personnel 
traversed the landscape, evaluated the components of 
the current ecosystems, determined and observed 
ecological unit boundaries in the field, and delineated 


preliminary map units on aerial photographs. During 
field mapping, stereo images, photo-tones, and photo 
colors were used to delineate landscape features on the 
aerial photographs. Some important characteristics 
used by the field personnel to evaluate an area included 
water table levels, sail texture and color, drainage 
systems, geologic indicators, and interpretation of 
groups of vegetative species. 

Mappers typically inventoried 300 to 400 acres per 
day. They performed detailed evaluations and 
completed note cards on 10 to 15 specific sites. These 
sites were strategically identified for their landscape 
features and as points for the collection of data on 
overstory, understory, ground flora, forest floor, soil, 
substratum, and ground water for keying ecological 
units. Sandy soils were described to a depth of 15 feet. 
Textural bands at the sites have been shown to have a 
significant influence on tree growth and species 
composition (6). As a result, the presence, absence, 
and intensity of deep textural bands were recorded as 
part of the sampling and inventory scheme. These data 
are a permanent part of the forest records available at 
the office of the supervisor of the Huron-Manistee 
National Forest. 

Following field inventory, the final ecological unit 
boundaries were drawn onto the aerial photographs. 
The completed photography was checked for line 
closure and matching of delineations across 
photographs. 


General Soil Map Units 


The general soil map at the back of this publication 
shows the soil associations in this survey area. Each 
association has a distinctive pattern of soils, relief, and 
drainage. Each is a unique natural landscape. Typically, 
an association consists of one or more major soils and 
some minor soils. It is named for the major soils. The 
soils making up one association can occur in another 
but in a different pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for 
selecting a site for a road or building or other structure. 
The soils in any one association differ from place to 
place in slope, depth, drainage, and other 
characteristics that affect management. 

Some of the names and descriptions of the soils on 
the general soil map of Oceana County do not match 
those on the maps of adjacent counties, mainly 
because of variations in the extent of the soils in the 
counties. 


Soil Descriptions 


Areas of Nearly Level to Very Steep, Moderately Well 
Drained to Excessively Drained Soils and Areas of 
Dune Land 


These areas are used as woodland. The erosion 
hazard, an equipment limitation, and seedling mortality 
are the major management concerns. The major soils 
are generally unsuited to cropland and are poorly suited 
or unsuited to pasture. Droughtiness is the major 
management concern. 


1. Epworth-Dune Land-Nordhouse Association 


Dune land and nearly level to very steep, well drained 
and excessively drained, sandy soils on dunes, lake 
plains, and beach ridges 


Epworth soils are on broad plains, knolls, foot slopes, 
back slopes, and shoulder slopes on lake plains and 


beach ridges. Dune land is on knolls, back slopes, 
shoulder slopes, and ridgetops. Nordhouse soils are on 
knolis, foot slopes, back slopes, shoulder slopes, and 
ridgetops on dunes. Slope ranges from 0 to 75 percent. 

This association makes up about 3 percent of the 
county. It is about 30 percent Epworth and similar soils, 
20 percent Dune land, 15 percent Nordhouse and 
similar soils, and 35 percent soils of minor extent. 

The Epworth soils are well drained. Typically, the 
surface layer is black fine sand about 1 inch thick. The 
subsurface layer is grayish brown fine sand about 2 
inches thick. The subsoil is dark brown and strong 
brown, loose fine sand about 21 inches thick. The 
substratum to a depth of 60 inches is yellowish brown 
and brownish yellowish fine sand. 

The Nordhouse soils are excessively drained. 
Typically, the surface layer is black fine sand about 1 
inch thick. The subsurface layer is light brownish gray 
fine sand about 7 inches thick. The subsoil is strong 
brown and brownish yellow, loose fine sand. The 
substratum to a depth of 60 inches is very pale brown 
fine sand. 

The common minor soils in this association are the 
poorly drained Psammaquents and very poorly drained 
Histosols and Aquents in low areas and areas of 
beaches and the somewhat poorly drained Pipestone 
soils in drainageways. 

Most areas of this association are wooded. An 
equipment limitation and seedling mortality are the 
major management concerns. The erosion hazard also 
is a management concern in the hilly to very steep 
areas. 


2. Typic Udipsamments-Entic Haplorthods, Sandy 
Association 


Nearly level to steep, moderately well drained to 
excessively drained, sandy soils on outwash plains, 
ground moraines, and end moraines 


Typic Udipsamments are on broad plains, knolis, 
ridges, back slopes, and shoulder slopes. Entic 
Haplorthods are on broad plains, knolls, back slopes, 
shoulder slopes, and ridgetops. Slope ranges from 0 to 
60 percent. 


This association makes up about 3 percent of the 
county. It is about 57 percent Typic Udipsamments and 
similar soils, 25 percent Entic Haplorthods and similar 
soils, and 18 percent soils of minor extent. 

The Typic Udipsammeénts are excessively drained. 
Typically, about 1 inch of leaf litter covers the surface. 
The surface layer is very dark gray sand about 2 inches 
thick. The subsoil is yellowish brown and brownish 
yellow, loose sand about 33 inches thick. The 
substratum to a depth of 99 inches is very pale brown 
sand. 

The Entic Haplorthods are moderately well drained to 
excessively drained. Typically, about 1 inch of leaf litter 
covers the surface. The surface layer is very dark gray 
sand about 2 inches thick. The subsurface layer is light 
gray sand about 1 inch thick. The subsoil is dark brown, 
strong brown, and yellowish brown, loose sand about 
44 inches thick. The substratum to a depth of 99 inches 
is pale brown and light yellowish brown sand. 

The common minor soils in this association are the 
very poorly drained Typic Haplaquods, sandy, and 
Medisaprists, euic, in low areas and depressions and 
the moderately well drained Aquic Udipsamments on 
low knolls. 

This association is wooded. An equipment limitation 
and seedling mortality are the major management 
concerns. The erosion hazard also is a management 
concern in the hilly and steep areas. 


Nearly Level to Very Steep, Excessively Drained, 
Moderately Well Drained, and Poorly Drained Soils 


These areas are used as woodland. The erosion 
hazard, an equipment limitation, the hazard of 
windthrow, and seedling mortality are the major 
management concerns. Some of the soils are suitable 
as cropland. If cultivated crops are grown, the major 
management concerns are soil blowing, water erosion, 
seasonal droughtiness, and seasonal wetness. 


3. Plainfield-Coloma-Grattan Association 


Nearly level to very steep, excessively drained, sandy 
soils on outwash plains, lake plains, ground moraines, 
and end moraines 


Plainfield soils are on broad plains, knolls, and foot 
slopes on outwash plains. Coloma soils are on broad 
plains, knolls, back slopes, and shoulder slopes on 
outwash plains and moraines. Grattan soils are on 
broad plains, knolls, back slopes, shoulder slopes, and 
ridgetops on outwash plains, lake plains, and moraines. 
Slope ranges from 0 to 70 percent. 

This association makes up about 8 percent of the 
county. It is about 30 percent Plainfield and similar 


Soil Survey 


Soils, 28 percent Coloma and similar soils, 14 percent 
Grattan and similar soils, and 28 percent soils of minor 
extent. 

Typically, the surface layer of the Plainfield soils is 
black sand about 3 inches thick. The subsoil is dark 
brown and strong brown, loose sand about 27 inches 
thick. The substratum to a depth of 60 inches is light 
yellowish brown sand. 

Typically, the surface layer of the Coloma soils is 
very dark grayish brown sand about 4 inches thick. The 
subsoil is about 80 inches thick. The upper part is 
yellowish brown and brownish yellow, loose sand, and 
the lower part is light yellowish brown, loose sand that 
has lamellae of dark brown, loose loamy sand. 

Typically, the surface layer of the Grattan soils is 
very dark gray sand about 3 inches thick. The 
subsurface layer is grayish brown sand about 3 inches 
thick. The subsoil is dark brown and dark yellowish 
brown, loose sand about 26 inches thick. The 
substratum to a depth of 60 inches is light yellowish 
brown sand. 

The common minor soils in this association are the 
poorly drained Granby and very poorly drained 
Houghton, Carlisle, and Napoleon soils in depressions 
and on outwash plains; the very poorly drained 
Glendora soils on flood plains; and the moderately well 
drained Covert soils on low knolls. 

Most areas of this association are wooded. An 
equipment limitation and seedling mortality are the 
major management concerns. The erosion hazard also 
is a management concern in the hilly to very steep 
areas. 


4. Grattan-Covert-Granby Association 


Nearly level to rolling, excessively drained, moderately 
well drained, and poorly drained, sandy soils on lake 
plains and outwash plains 


Grattan soils are on broad plains, knolls, foot slopes, 
and back slopes. Covert soils are on broad plains and 
low knolls. Granby soils are in depressions. Slope 
ranges from 0 to 18 percent. 

This association makes up about 15 percent of the 
county. It is about 35 percent Grattan and similar soils, 
25 percent Covert and similar soils, 15 percent Granby 
and similar soils, and 25 percent soils of minor extent. 

The Grattan soils are excessively drained. Typically, 
the surface layer is very dark gray sand about 3 inches 
thick. The subsurface layer is grayish brown sand about 
3 inches thick. The subsoil is dark brown and dark 
yellowish brown, loose sand about 26 inches thick. The 
substratum to a depth of 60 inches is light yellowish 
brown sand. 

The Covert soils are moderately well drained. 
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Typically, the surface layer is black sand about 1 inch 
thick. The subsurface layer is grayish brown sand about 
3 inches thick. The subsoil is loose sand about 29 
inches thick. The upper part is dark brown and strong 
brown, and the lower part is brownish yellow and 
mottled. The substratum to a depth of 60 inches is 
sand. It is pale brown and mottled in the upper part and 
brown in the lower part. 

The Granby soils are poorly drained. Typically, the 
surface layer is black sand about 11 inches thick. The 
subsoil is light brownish gray, loose sand about 17 
inches thick. The substratum to a depth of 60 inches is 
grayish brown sand. 

The common minor soils in this association are the 
very poorly drained Houghton and Carlisle and poorly 
drained Jebavy and Sickles soils in landscape positions 
similar to those of the Granby soils, the somewhat 
poorly drained Pipestone and Saugatuck soils in 
drainageways and on foot slopes, and the excessively 
drained Benona soils in landscape positions similar to 
those of the Grattan soils. 

Most areas of this association are used as woodland. 
An equipment limitation, seedling mortality, and the 
hazard of windthrow are the main concerns in managing 
woodland. The soils are poorly suited to cropland 
because of soil blowing, seasonal droughtiness, and 
seasonal wetness. 


Nearly Level to Very Steep, Excessively Drained and 
Weil Drained Soils 


These soils are suited to cropland and orchards. 
Water erosion, a low content of organic matter, a limited 
available water capacity, seasonal droughtiness, 
seasonal wetness, and the slope are the major 
management concerns. If the soils are used as 
woodland, an equipment limitation and seedling 
mortality are the major management concerns. The 
erosion hazard also is a management concern in the 
rolling to very steep areas. 


5. Benona-Spinks-Grattan Association 


Nearly level to very steep, excessively drained and well 
drained, sandy soils on ground moraines, end moraines, 
lake plains, and outwash plains 


Benona soils are on broad plains, knolis, back 
slopes, shoulder slopes, and hillsides. Spinks soils are 
on broad plains, Knolls, back slopes, and shoulder 
slopes. Grattan soils are on broad plains, back slopes, 
shoulder slopes, and ridgetops. Slope ranges from 0 to 
70 percent. 

This association makes up about 43 percent of the 
county. It is about 35 percent Benona and similar soils, 


20 percent Spinks and similar soils, 15 percent Grattan 
and similar soils, and 30 percent soils of minor extent 
(fig. 2). 

The Benona soils are excessively drained. Typically, 
the surface layer is dark brown sand about 8 inches 
thick. The subsoil is about 52 inches thick. The upper 
part is dark brown, very friable sand; the next part 
is strong brown and dark yellowish brown, loose sand; 
and the lower part is pale brown, loose sand that 
has lamellae of strong brown, very friable loamy 
sand. 

The Spinks soils are well drained. Typically, the 
surface layer is very dark grayish brown loamy fine 
sand about 9 inches thick. The subsoil is about 51 
inches thick. The upper part is strong brown, very 
friable fine sand; the next part is brown, loose fine 
sand; and the lower part is pale brown, loose sand that 
has lamellae of dark brown, friable loamy sand. 

The Grattan soils are excessively drained. Typically, 
the surface layer is very dark gray sand about 3 inches 
thick. The subsurface layer is grayish brown sand about 
3 inches thick. The subsoil is dark brown and dark 
yellowish brown, loose sand about 26 inches thick. The 
substratum to a depth of 60 inches is light yellowish 
brown sand. 

The common minor soils in this association are the 
very poorly drained Lamson and Houghton and poorly 
drained Granby soils in depressions, the moderately 
well drained Covert soils on low knolls, the somewhat 
poorly drained Thetford soils in drainageways and on 
foot slopes, and the well drained Tekenink and Scalley 
Soils in landscape positions similar to those of the major 
Soils. 

in most areas this association is fairly well suited to 
cropland. Soil blowing, seasonal droughtiness, a low 
content of organic matter, and a limited available water 
capacity are the major management concerns. Water 
erosion also is a management concern in the gently 
rolling and rolling areas. 

If these soils are used as woodland, an equipment 
limitation and seedling mortality are the major 
management concerns. The erosion hazard also is a 
management concern in the rolling to very steep areas. 


6. Spinks-Remus-Fern Association 


Nearly level to steep, well drained, loamy and sandy 
soils on ground moraines, end moraines, and outwash 
plains 


Spinks soils are on broad plains, knolls, back slopes, 
and shoulder slopes. Remus soils are on broad plains, 
knolls, and back slopes. Fern soils are on broad plains 
and low knolls. Slope ranges from 0 to 35 percent. 

This association makes up about 12 percent of the 
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Figure 2.—Typical pattern of soils and underlying material in the Benona-Spinks-Grattan association. 


county. It is about 35 percent Spinks and similar soils, 
20 percent Remus and similar soils, 15 percent Fern 
and similar soils, and 30 percent soils of minor extent 
(fig. 3). 

Typically, the surface layer of the Spinks soils is very 
dark grayish brown loamy fine sand about 9 inches 
thick. The subsoil is about 51 inches thick. The upper 
part is strong brown, very friable fine sand; the next part 
is brown, loose fine sand; and the lower part is pale 
brown, loose sand that has lamellae of dark brown, 
friable loamy sand. 

Typically, the surface layer of the Remus soils is very 
dark grayish brown fine sandy loam about 9 inches 
thick. The subsoil is about 41 inches thick. The upper 
part is pale brown loamy sand and dark brown, friable 
loam, and the lower part is dark reddish brown and 
brown, firm loam and sandy clay loam. The substratum 
to a depth of 60 inches is brown sandy clay loam. 

Typically, the surface layer of the Fern soils is dark 
brown loamy fine sand about 10 inches thick. The 
subsoil is about 50 inches thick. in sequence 
downward, it is brown, very friable loamy fine sand; 
pale brown loamy fine sand and dark brown, friable 
loam; reddish brown, firm clay loam and pale brown 
loamy sand; and dark brown, friable loam. 


The common minor soils in this association are the 
moderately well drained Covert soils on low knolls, the 
poorly drained Granby and very poorly drained 
Houghton soils in depressions, the somewhat poorly 
drained Freesoil soils in drainageways and on foot 
slopes, and the well drained Tekenink soils in 
landscape positions similar to those of the major soils. 

In most areas this association is fairly well suited to 
cropland. Soil blowing, seasonal droughtiness, a low 
content of organic matter, and a limited available water 
capacity are the major management concerns. Water 
erosion and the slope also are management concerns 
in the gently rolling to hilly areas. 

If these soils are used as woodland, an equipment 
limitation and seedling mortality are the major 
management concerns. The erosion hazard also is a 
management concern in the hilly and steep areas. 


7. Entic Haplorthods, Sandy-Alfic Haplorthods, 
Sandy Association 


Nearly level to very steep, excessively drained and well 
drained, sandy soils on ground moraines and end 
moraines 


Entic Haplorthods are on broad plains, knolls, back 
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slopes, shoulder slopes, and ridgetops. Alfic 
Haplorthods are on broad plains, knolls, back slopes, 
and shoulder slopes. Slope ranges from 0 to 60 
percent. 

This association makes up about 5 percent of the 
county. It is about 40 percent Entic Haplorthods and 
similar soils, 35 percent Alfic Haplorthods and similar 
soils, and 25 percent soils of minor extent. 

The Entic Haplorthods are excessively drained. 
Typically, about 1 inch of leaf litter covers the surface. 
The surface layer is very dark gray sand about 2 inches 
thick. The subsurface layer is light gray sand about 1 
inch thick. The subsoil is dark brown, strong brown, and 
yellowish brown, loose sand about 44 inches thick. The 
substratum to a depth to 99 inches is pale brown and 
light yellowish brown sand. 

The Alfic Haplorthods are well drained. Typically, 
about 2 inches of black, decomposed leaf litter covers 
the surface. The surface layer is very dark grayish 
brown loamy sand about 2 inches thick. The subsurface 
layer is light gray sand about 2 inches thick. The 
subsoil is about 38 inches thick. The upper part is dark 
yellowish brown, yellowish brown, and brownish yellow, 
loose sand, and the lower part is dark brown, friable 
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sandy loam. The substratum to a depth of 99 inches is 
light yellowish brown and yellowish brown sand. 

The common minor soils in this association are the 
poorly drained Typic Haplaquolls, sandy over loamy, 
and very poorly drained Medisaprists, euic, in 
depressions; the somewhat poorly drained Aeric 
Haplaquods, sandy, ortstein, in drainageways and on 
foot slopes; and the excessively drained Typic 
Udipsamments in landscape positions similar to those 
of the major soils. 

This association is wooded. An equipment limitation 
and seedling mortality are the major management 
concerns. The erosion hazard also is a management 
concern in the hilly to very steep areas. 


Nearly Level to Steep, Well Drained, Somewhat 
Poorly Drained, and Very Poorly Drained Soils 


These soils are used as cropland. Soil blowing, 
water erosion, seasonal wetness, tilth in the surface 
layer, compaction, and the slope are the major 
management concerns. If the soils are used as 
woodland, an equipment limitation, the hazard of 
windthrow, and seedling mortality are the major 
management concerns. 
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Figure 3.—Typical pattern of soils and underlying material in the Spinks-Remus-Fern association. 
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8. Claybanks-Nappanee-Hoytville Association 


Nearly level to rolling, well drained, somewhat poorly 
drained, and very poorly drained, loamy soils on ground 
moraines 


Claybanks soils are on broad plains and knolls. 
Nappanee soils are on broad plains and low knolls. 
Hoytville soils are in depressions. Slope ranges from 0 
to 12 percent. 

This association makes up about 1 percent of the 
county. It is about 30 percent Claybanks and similar 
soils, 25 percent Nappanee and similar soils, 13 
percent Hoytville and similar soils, and 32 percent soils 
of minor extent. 

The Claybanks soils are well drained. Typically, the 
surface layer is very dark grayish brown silt loam about 
7 inches thick. The subsurface layer is about 4 inches 
of light brownish gray silt loam and reddish brown, firm 
silty clay. The subsoil to a depth of 60 inches is reddish 
brown, brown, and pale brown, mottled, firm clay. 

The Nappanee soils are somewhat poorly drained. 
Typically, the surface layer is very dark gray silt loam 
about 9 inches thick. The subsoil is about 51 inches 
thick. The upper part is dark yellowish brown, mottled, 
firm silty clay and clay, and the lower part is brown, 
mottled silty clay. 

The Hoytville soils are very poorly drained. Typically, 
the surface layer is very dark gray silt loam about 9 
inches thick. The subsoil is about 51 inches thick. The 
upper part is dark gray and greenish gray, mottled, firm 
silty clay, and the tower part is gray, mottled silty clay 
and clay. 

The common minor soils in this association are the 
sandy, well drained Gowdy soils in landscape positions 
similar to those of the Claybanks soils; the frequently 
flooded, very poorly drained Sloan soils on flood plains; 
and the sandy, somewhat poorly drained Arkona soils in 
landscape positions similar to those of the Nappanee 
soils. 

In most areas this association is fairly well suited to 
cropland. Water erosion, seasonal wetness, 
compaction, and tilth in the surface layer are the major 
management concerns. 

If these soils are used as woodland, an equipment 
limitation, the hazard of windthrow, and seedling 
mortality are the major management concerns. 


9. Perrinton-Gowdy-Ithaca Association 


Nearly level to steep, well drained and somewhat poorly 
drained, loamy and sandy soils on ground moraines and 
end moraines 


Perrinton and Gowdy soils are on broad plains, 
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knolls, back slopes, and shoulder slopes. Ithaca soils 
are on foot slopes and low flats. Slope ranges from 0 to 
35 percent. 

This association makes up about 6 percent of the 
county. It is about 39 percent Perrinton and similar 
Soils, 15 percent Gowdy and similar soils, 11 percent 
Ithaca and similar soils, and 35 percent soils of minor 
extent (fig. 4). 

The Perrinton soils are well drained. Typically, the 
surface layer is very dark grayish brown loam about 9 
inches thick. The subsoil is about 26 inches thick. The 
upper part is grayish brown fine sandy loam and dark 
brown, mottled, firm silty clay loam, and the lower part 
is dark brown silty clay loam and strong brown, firm silty 
clay. The substratum to a depth of 60 inches is dark 
brown and yellowish brown silty clay. 

The Gowdy soils are weil drained. Typically, the 
surface layer is dark brown loamy fine sand about 9 
inches thick. The subsoil is about 33 inches thick. The 
upper part is brown and yellowish brown, loose fine 
sand; the next part is dark brown, firm silty clay loam 
and pale brown fine sandy loam; and the lower part is 
strong brown, firm silty clay loam. The substratum to a 
depth of 60 inches is strong brown silty clay loam. 

The Ithaca soils are somewhat poorly drained. 
Typically, the surface layer is very dark gray loam about 
9 inches thick. The subsoil is about 51 inches thick. The 
upper part is pale brown, firm fine sandy loam and dark 
brown clay loam; the next part is dark brown and dark 
yellowish brown, mottled, firm clay loam; and the lower 
part is brown, mottled, firm clay loam. 

The common minor soils in this association are the 
well drained, sandy Spinks soils in landscape positions 
similar to those of the Perrinton soils; the very poorly 
drained Bono soils in depressions; and the somewhat 
poorly drained, sandy Arkona soils in landscape 
positions similar to those of the Ithaca soils. 

In most areas this association is fairly well suited to 
cropland. Soil blowing, water erosion, seasonal 
wetness, seasonal droughtiness, tilth in the surface 
layer, and compaction are the major management 
concerns. 

If these soils are used as woodland, the erosion 
hazard and an equipment limitation are the major 
management concerns in the hilly and steep areas. An 
equipment limitation caused by wetness is a 
management concern in areas of the Ithaca soils. 


Nearly Level, Very Poorly Drained and Poorly 
Drained Soils 


These soils are used as woodland. An equipment 
limitation, seedling mortality, and the hazard of 
windthrow are the major management concerns. 
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Figure 4.—Typical pattern of soils and underlying material in the Perrinton-Gowdy-Ithaca association. 


10. Houghton-Kerston-Carlisle Association 


Nearly level, very poorly drained, mucky soils on flood 
plains, ground moraines, outwash plains, and lake plains 


Houghton soils are in depressions on ground 
moraines, lake plains, and outwash plains. Kerston soils 
are in depressions on flood plains. Carlisle soils are in 
depressions on flood plains, ground moraines, and 
outwash plains. Slope ranges from 0 to 2 percent. 

This association makes up about 2 percent of the 
county. It is about 40 percent Houghton and similar 
Soils, 25 percent Kerston and similar soils, 15 percent 
Carlisle and similar soils, and 20 percent soils of minor 
extent. 

Typically, the surface layer of the Houghton soils is 
very dark brown mucky peat about 8 inches thick. The 
subsoil is black, friable muck about 52 inches thick. 

Typically, the surface layer of the Kerston soils is 
black muck about 13 inches thick. The subsoil is about 
20 inches thick. The upper part is biack, friable muck, 
and the lower part is light brownish gray, loose sand. 
The upper pari of the substratum is black, friable muck. 
The lower part to a depth of 60 inches is brownish gray 
sand. 

Typically, the surface layer of the Carlisle soils is 
black muck about 10 inches thick. The subsoil is black, 
friable muck about 50 inches thick. 


The common minor soils in this association are the 
poorly drained, sandy Granby and Kingsville and very 
poorly drained Adrian soils in landscape positions 
similar to those of the Houghton and Carlisle soils and 
the somewhat poorly drained Saugatuck soils in the 
slightly higher landscape positions. Adrian soils are 
mucky in the upper part and sandy in the lower part. 

Most areas of this association are wooded. An 
equipment limitation, seedling mortality, and the hazard 
of windthrow are the major management concerns. 


11. Medisaprists, Euic-Typic Haplaquolls, Sandy 
Over Loamy-Mollic Psammaquents Association 


Nearly level, very poorly drained and poorly drained, 
mucky soils underlain by sandy or loamy material; on 
outwash plains, lake plains, ground moraines, and flood 
plains 


Medisaprists, euic, are in depressions on outwash 
plains, ground moraines, and flood plains. Typic 
Haplaquolls, sandy over loamy, are in depressions on 
ground moraines, lake plains, and flood plains. Mollic 
Psammaquents are in depressions on flood plains, lake 
plains, and outwash plains. Slope ranges from 0 to 2 
percent. 

This association makes up about 2 percent of the 
county. It is about 38 percent Medisaprists and similar 
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soils, 30 percent Typic Haplaquolls and similar soils, 15 
percent Mollic Psammaquents and similar soils, and 17 
percent soils of minor extent. 

The Medisaprists are very poorly drained. Typically, 
the upper part of these soils is well decomposed muck 
16 to more than 51 inches thick. Below this is sandy or 
loamy material. 

The Typic Haplaquolls are very poorly drained. 
Typically, the surface layer is black muck about 2 
inches thick. The subsurface layer is black loamy fine 
sand about 8 inches thick. The subsoil is gray, mottled, 
very friable loamy fine sand about 4 inches thick. The 
upper part of the substratum is grayish brown, mottled 
loamy fine sand. The next part is brown sandy clay 
loam. The lower part to a depth of 60 inches is grayish 
brown silty clay loam. 

The Mollic Psammaquents are poorly drained. 
Typically, the surface layer is black muck about 3 
inches thick. The subsurface layer is black sandy loam 
about 5 inches thick. The subsoil is light brownish gray, 
mottled, friable sand about 12 inches thick. The 
substratum to a depth of 60 inches is pale brown and 
light brownish gray sand. 

The common minor soils in this association are the 
moderately well drained Aquic Udipsamments in the 
slightly higher landscape positions and the excessively 
drained Entic Haplorthods, sandy, and well drained Alfic 
Haplorthods, sandy, on knolls. 

This association is wooded. An equipment limitation, 
seedling mortality, and the hazard of windthrow are the 
major management concerns. 


Broad Land Use Considerations 


The general soil map can help those who plan 
building site development, farming, recreational 
development, and other uses on a countywide scale. 
The map is suitable for broad land use planning but is 
not suitable for selecting a site for a specific use. 

The parts of the county that are suited to building site 
development consist of the less sloping soils in the 


Plainfield-Coloma-Grattan, Benona-Spinks-Grattan, and 
Spinks-Remus-Fern associations and the well drained 
soils in the Perrinton-Gowdy-Ithaca and Claybanks- 
Nappanee-Hoytville associations. Some of these soils 
are considered prime farmland. The seasonal high 
water table in most areas of the Grattan-Covert-Granby, 
Houghton-Kerston-Carlisle, and Medisaprists, euic- Typic 
Haplaquolls, sandy over loamy-Mollic Psammaquents 
associations and the slope of the rolling to very steep 
soils in the Epworth-Dune land-Nordhouse, Plainfield- 
Coloma-Grattan, Benona-Spinks-Grattan, and Spinks- 
Remus-Fern associations severely limit building site 
development. 

The Spinks-Remus-Fern, Claybanks-Nappanee- 
Hoytville, and Perrinton-Gowdy-Ithaca associations are 
farmed. In areas near Lake Michigan where air drainage 
is good, the excessively drained and well drained, 
rolling soils in the Benona-Spinks-Grattan and Spinks- 
Remus-Fern associations are suited to tree fruits, such 
as cherries, peaches, apples, and plums. I 

Most of the soils in the county are well suited or fairly 
well suited to woodland. The largest areas of woodland 
are in the Benona-Spinks-Grattan and Plainfield- 
Coloma-Grattan associations. 

The major soils in the Epworth-Dune land-Nordhouse 
and Plainfield-Coloma-Grattan associations are suited 
to recreational uses. The Dune land along Lake 
Michigan and the sandy Epworth and Plainfield soils on 
broad plains can be used for such recreational activities 
as camping, hiking, and cross-country skiing. The Dune 
land along Lake Michigan, particularly in the Silver Lake 
recreational area, provides opportunities for driving off- 
road vehicles. Careful planning is necessary, however, 
to prevent severe erosion in areas of the Nordhouse 
soils, and environmental concerns should be 
addressed. 

The Houghton-Kerston-Carlisle and Medisaprists, 
euic-Typic Haplaquolls, sandy over loamy-Mollic 
Psammaquents associations are suited to wildlife 
habitat and provide good opportunities for nature study. 


Detailed Soil Map Units 
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The map units on the detailed soil maps at the back 
of this survey represent the soils in the survey area. 
The map unit descriptions in this section, along with the 
soil maps, can be used to determine the suitability and 
potential of a soil for specific uses. They also can be 
used to plan the management needed for those uses. 
More information on each map unit, or soil, is given 
under the heading “Use and Management of the Soils.” 

Each map unit on the detailed soil maps represents 
an area on the landscape and consists of one or more 
soils for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil and gives the principal 
hazards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the substratum, all the soils of a 
series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the substratum. They also can differ in slope, 
stoniness, salinity, wetness, degree of erosion, and 
other characteristics that affect their use. On the basis 
of such differences, a soil series is divided into soil 
phases. Most of the areas shown on the detailed soil 
maps are phases of soil series. The name of a soil 
phase commonly indicates a feature that affects use or 
management. For example, Grattan sand, dark subsoil, 
0 to 6 percent slopes, is a phase of the Grattan series. 

Some map units are made up of two or more major 
soils. These map units are called soil complexes or 
undifferentiated groups. 

A soil complex consists of two or more soils, or one 
or more soils and a miscellaneous area, in such an 
intricate pattern or in such small areas that they cannot 
be shown separately on the soil maps. The pattern and 


proportion of the soils are somewhat similar in all areas. 


Gowdy-Perrinton complex, 1 to 6 percent slopes, is an 
example. 

An undifferentiated group is made up of two or more 
soils that could be mapped individually but are mapped 


as one unit because similar interpretations can be made 
for use and management. The pattern and proportion of 
the soils in the mapped areas are not uniform. An area 
can be made up of only one of the major soils, or it can 
be made v» of all of them. Histosols and Aquents, 
ponded, is an undifferentiated group in this survey area. 

Most map units include small scattered areas of soils 
other than those for which the map unit is named. 
Some of these included soils have properties that differ 
substantially from those of the major soil or soils. Such 
differences could significantly affect use and 
management of the soils in the map unit. The included 
soils are identified in each map unit description. Some 
small areas of strongly contrasting soils are identified by 
a special symbol on the soil maps. 

This survey includes miscellaneous areas. Such 
areas have little or no soil material and support little or 
no vegetation. Beaches is an example. Miscellaneous 
areas are shown on the soil maps. Some that are too 
small to be shown are identified by a special symbol on 
the soil maps. 

Some of the boundaries on the detailed soil maps of 
Oceana County do not match those on the maps of 
adjacent counties, and some of the soil names and soil 
descriptions in the adjacent counties are not the same 
as those in Oceana County. Differences are the result 
of refinements in soil series concepts or variations in 
the intensity of mapping or in the extent of the soils in 
the counties. 

Table 4 gives the acreage and proportionate extent 
of each map unit. Other tables (see “Summary of 
Tables”) give properties of the soils and the limitations, 
capabilities, and potentials for many uses. The Glossary 
defines many of the terms used in describing the soils. 


Soil Descriptions 


10B—Perrinton loam, 2 to 6 percent slopes 


Setting 


Landform: Nearly level and undulating areas on ground 
moraines 
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Shape of areas: Irregular 
Size of areas: 3 to 625 acres 


Typical Profile 


Surface layer: 
0 to 9 inches—very dark grayish brown loam 


Subsoil: 

9 to 18 inches—grayish brown fine sandy loam and 
dark brown, mottled, firm silty clay loam 

18 to 35 inches—dark brown silty clay loam and strong 
brown, firm silty clay 


Substratum: 
35 to 60 inches—dark brown and yellowish brown silty 
clay 


Soil Properties and Qualities 


Permeability: Slow 

Available water capacity: High 

Drainage class: Well drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Medium 

Flooding: None 

Hazard of soil blowing: None 


Composition 


Perrinton soil and similar soils: 85 to 95 percent 
Contrasting inclusions: 5 to 15 percent 


Inclusions 


Contrasting inclusions: 

* The somewhat poorly drained Arkona and Ithaca soils 
in drainageways and on foot slopes 

° The well drained Gowdy soils, which have a sandy 
surface layer and subsoil and are in landscape 
positions similar to those of the Perrinton soil 

* The poorly drained Bono soils in depressions 


Similar inclusions: 

* Areas where the substratum is sandy at a depth of 
more than 40 inches 

* Areas where the subsoil has less clay 

* Areas where the substratum is stratified 

* Areas where the surface layer is moderately eroded 
* Areas where the soil is moderately well drained 


Use and Management 
Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site development 
Cropland 
Major management concerns: Water erosion, seasonal 
wetness, slow permeability, compaction, tilth in the 
surface layer 
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Management measures: 

° A system of conservation tillage that leaves crop 
residue on the surface helps to control water erosion, 
helps to prevent crusting during periods of heavy 
rainfall, and increases the rate of water infiltration. 

* Subsurface drains can improve drainage in low areas. 
* Because of slow permeability, subsurface drains 
should be closely spaced. 

* Minimizing tillage and tilling and harvesting at the 
proper moisture content help to prevent excessive 
compaction and maintain tilth. 

* Crop rotations that include legumes reduce the need 
for commercial fertilizer. Sod-based rotations control 
runoff and thus significantly reduce the loss of dissolved 
and particulate nitrogen and phosphorus. 

Woodland 

Major management concerns: None 

Pasture 


Major management concerns: Seasonal wetness, 
compaction, overgrazing 

Management measures: 

» Restricted grazing during wet periods helps to prevent 

compaction and poor tilth. 

* Proper stocking rates and short-duration grazing 

during the summer help to control soil blowing and 

water erosion, maintain plant density and hardiness, 

and keep the pasture in good condition. 

Buildings 

Major management concerns: Shrink-swell potential 

Management measures: 

* Properly designing and strengthening footings and 

foundations can help to prevent the structural damage 

caused by shrinking and swelling. 


Septic tank absorption fields 
Major management concerns: Slow permeability 


Management measures: 
* Backfilling the trenches with porous material helps to 
compensate for the restricted permeability. 


interpretive Groups 


Land capability classification: lle 
Woodíand ordination symbol: 4A 
Michigan soil management group: 1.5a 


10C—Perrinton loam, 6 to 12 percent slopes 


Setting 
Landform: Rolling areas on ground moraines 
Shape of areas: Irregular 
Size of areas: 3 to 200 acres 


Oceana County, Michigan 


Typical Profile 


Surface layer: 

0 to 9 inches—very dark grayish brown loam 

Subsoil: 

9 to 18 inches—grayish brown fine sandy loam and 
dark brown, firm silty clay loam 

18 to 35 inches—dark brown silty clay loam and strong 
brown, firm silty clay 


Substratum: 
35 to 60 inches—dark brown and yellowish brown silty 
clay 


Soil Properties and Qualities 


Permeability: Slow 

Available water capacity: High 

Drainage class: Well drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Medium 

Flooding: None 

Hazard of soil blowing: None 


Composition 


Perrinton soil and similar soils: 90 to 95 percent 
Contrasting inclusions: 5 to 10 percent 


inclusions 


Contrasting inclusions: 

* The somewhat poorly drained Arkona and Ithaca soils 
in drainageways and on foot slopes 

* The well drained Gowdy soils, which have a sandy 
surface layer and subsoil and are in landscape 
positions similar to those of the Perrinton soil 

Similar inclusions: 

* Areas where the substratum is sandy at a depth of 
more than 40 inches 

* Areas where the subsoil has less clay 

* Areas where the substratum is stratified 

* Areas where the surface layer is moderately eroded 


Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses— pasture, building site development 


Cropland 


Major management concerns: Water erosion, 
compaction, tilth in the surface layer 

Management measures: 

* A system of conservation tillage that leaves crop 

residue on the surface helps to control water erosion, 

helps to prevent crusting during periods of heavy 

rainfall, and increases the rate of water infiltration. 

* Minimizing tillage and tilling and harvesting at the 

proper moisture content help to prevent excessive 

compaction and maintain tilth. 
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* Properly shaping and maintaining grassed waterways 

can help to remove runoff from fields safely. 

* Crop rotations that include legumes reduce the need 

for commercial fertilizer. Sod-based rotations control 

runoff and thus significantly reduce the loss of dissolved 

and particulate nitrogen and phosphorus. 

Woodland 

Major management concerns: None 

Pasture 

Major management concerns: Compaction, overgrazing 

Management measures: 

* Restricted grazing during wet periods helps to prevent 

compaction and poor tilth. 

* Proper stocking rates and short-duration grazing 

during the summer help to control soil blowing and 

water erosion, maintain plant density and hardiness, 

and keep the pasture in good condition. 

Buildings 

Major management concerns: Shrink-swell potential, 
slope 

Management measures: 

* Properly designing and strengthening footings and: 

foundations can help to prevent the structural damage 

caused by shrinking and swelling. 

* Buildings should be designed so that they conform to 

the natural slope of the land. Land shaping is necessary 

in some areas. 

Septic tank absorption fields 

Major management concerns: Slow permeability 

Management measures: 

* Backfilling the trenches with porous material helps to 

compensate for the restricted permeability. 


Interpretive Groups 


Land capability classification: Me 
Woodland ordination symbol: 4A 
Michigan soil management group: 1.5a 


10D—Perrinton loam, 12 to 18 percent 
slopes 
Setting 


Landform: Hilly areas on ground moraines 
Shape of areas: Irregular 
Size of areas: 3 to 35 acres 


Typical Profile 
Surface layer: 
0 to 9 inches—very dark grayish brown loam 
Subsoil: 
9 to 18 inches—grayish brown fine sandy loam and 
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dark brown, firm silty clay loam 
18 to 35 inches—dark brown silty clay loam and strong 
brown, firm silty clay 


Substratum: 
35 to 60 inches—dark brown and yellowish brown silty 
clay 


Soil Properties and Qualities 


Permeability: Slow 

Available water capacity: High 

Drainage class: Well drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Rapid 

Flooding: None 

Hazard of soil blowing: None 


Composition 


Perrinton soil and similar soils: 95 to 100 percent 
Contrasting inclusions: 0 to 5 percent 


Inclusions 


Contrasting inclusions: 

* The weil drained Gowdy soils, which have a sandy 
surface layer and subsoil and are in landscape 
positions similar to those of the Perrinton soil 


Similar inclusions: 

* Areas where the substratum is sandy at a depth of 
more than 40 inches 

* Areas where the subsoil has less clay 

* Areas where the substratum is stratified 

* Areas where the surface layer is moderately eroded or 
severely eroded 


Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site development 


Cropland 


Major management concerns: Water erosion, 
compaction, tilth in the surface layer 


Management measures: 

* Water erosion can be controlled by diversions, crop 
residue management, contour stripcropping, field 
stripcropping, cover crops, grassed waterways, 
conservation tillage, crop rotations that include grasses 
and legumes, grade stabilization structures, or a 
combination of these. 

* Minimizing tillage and tilling and harvesting at the 
proper moisture content help to prevent excessive 
compaction and maintain tilth. 

* Properly shaping and maintaining grassed waterways 
can help to remove runoff from fields safely. 

* Crop rotations that include legumes reduce the need 
for commercial fertilizer. Sod-based rotations control 
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runoff and thus significantly reduce the loss of dissolved 

and particulate nitrogen and phosphorus. 

Woodland 

Major management concerns: None 

Pasture 

Major management concerns: Compaction, overgrazing 

Management measures: 

* Proper stocking rates and short-duration grazing 

during the summer help to control soil blowing and 

water erosion, maintain plant density and hardiness, 

and keep the pasture in good condition. 

Buildings 

Major management concerns: Shrink-swell potential, 
slope 

Management measures: 

* Because of the slope, this soil is poorly suited to 

building site development without extensive land 

shaping. 

* Properly designing and strengthening footings and 

foundations can help to prevent the structural damage 

caused by shrinking and swelling. 

Septic tank absorption fields 

Major management concerns: Slow permeability, slope 

Management measures: 

* Backfilling the trenches with porous materia! helps to 

compensate for the restricted permeability. 

* Land shaping, pressurizing the absorption field, and 

installing the distribution lines on the contour help to 

overcome the slope. 


Interpretive Groups 


Land capability classification: IVe 
Woodland ordination symbol: 4A 
Michigan soil management group: 1.5a 


10E—Perrinton loam, 18 to 35 percent 
slopes 


Setting 


Landform: Steep areas on end moraines 
Shape of areas: Irregular 
Size of areas: 3 to 35 acres 


Typical Profile 


Surface layer: 

0 to 9 inches—very dark grayish brown loam 

Subsoil: 

9 to 18 inches—grayish brown fine sandy loam and 
dark brown, firm silty clay loam 

18 to 35 inches—dark brown silty clay loam and strong 
brown, firm silty clay 


Oceana County, Michigan 


Substratum: 
35 to 60 inches—dark brown and yellowish brown silty 
clay 


Soil Properties and Qualities 


Permeability: Slow 

Available water capacity: High 

Drainage class: Well drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Rapid 

Flooding: None 

Hazard of soil blowing: None 


Composition 


Perrinton soil and similar soils: 95 to 100 percent 
Contrasting inclusions: 0 to 5 percent 


Inclusions 


Contrasting inclusions: 

* The well drained Gowdy soils, which have a sandy 
surface layer and subsoil and are in landscape 
positions similar to those of the Perrinton soil 


Similar inclusions: 

* Areas where the substratum is sandy at a depth of 
more than 40 inches 

* Areas where the subsoil has less clay 

* Areas where the substratum is stratified 

* Areas where the surface layer is severely eroded 

* Areas where the slope is more than 35 percent 


Use and Management 


Land use: Dominant use—woodland; other use— 
building site development 


Woodland 


Major management concerns: Erosion hazard, 
equipment limitation 


Management measures: 

* Because of the erosion hazard, water should be 
removed by water bars, out-sloping or in-sloping road 
surfaces, culverts, and drop structures. Building logging 
roads on the contour or on the gentler slopes and 
seeding logging roads, skid trails, and landings after the 
trees have been logged also help to prevent excessive 
erosion. 

* Because of the slope, special care is needed in laying 
out logging roads and landings and in operating logging 
equipment. Logging roads should be designed so that 
they conform to the topography. The grade should be 
kept as low as possible. 


Buildings 
Major management concerns: Slope, shrink-swell 
potential 
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* Because of the slope, this soil is generally unsuited to 
building site development. 

Septic tank absorption fields 

Major management concerns: Slope, slow permeability 
* Because of the slope, this soil is generally unsuited to 
septic tank absorption fields. 


Interpretive Groups 


Land capability classification: Vlle 
Woodland ordination symbol: 4R 
Michigan soil management group: 1.5a 


11ል---ዘከ፳68 loam, 0 to 3 percent slopes 


Setting 


Landform: Drainageways on ground moraines 
Shape of areas: Irregular 
Size of areas: 3 to 225 acres 


Typical Profile 


Surface layer: 
0 to 9 inches—very dark gray loam 


Subsoil: 

9 to 13 inches—pale brown fine sandy loam and dark 
brown, firm clay loam 

13 to 24 inches—dark brown, mottled, firm clay loam 

24 to 60 inches—dark yellowish brown and brown, 
mottled clay loam 


Soil Properties and Qualities 


Permeability: Slow 

Available water capacity: High 

Drainage class: Somewhat poorly drained 

Seasonal high water table: 1 to 2 feet below the surface 
from October through May 

Surface runoff: Medium 

Flooding: None 

Hazard of soil blowing: None 


Composition 


Ithaca soil and similar soils: 85 to 95 percent 
Contrasting inclusions: 5 to 15 percent 


Inclusions 


Contrasting inclusions: 

* Arkona soils, which have a sandy surface layer and 
subsoil and are in landscape positions similar to those 
of the Ithaca soil 

* The very poorly drained Bono soils in depressions 

* The well drained Marlette and Perrinton soils in the 
slightly higher tandscape positions 

Similar inclusions: 

* Areas where the subsoil has less clay 

* Areas where the substratum is sandy 
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* Areas where the substratum is stratified 
* Areas where the subsoil has more clay 


Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site development 

Cropland 

Major management concerns: Water erosion, seasonal 
wetness, slow permeability, compaction, tilth in the 
surface layer 

Management measures: 

* A system of conservation tillage that leaves crop 

residue on the surface helps to control water erosion, 

helps to prevent crusting during periods of heavy 

rainfall, and increases the rate of water infiltration. 

* Surface and subsurface drainage systems are needed 

to reduce the wetness. 

* Because of slow permeability, subsurface drains 

should be closely spaced. 

* Minimizing tillage and tilling and harvesting at the 

proper moisture content help to prevent excessive 

compaction and maintain tilth. 

* Crop rotations that include legumes reduce the need 

for commercial fertilizer. Sod-based rotations control 

runoff and thus significantly reduce the loss of dissolved 

and particulate nitrogen and phosphorus. 

Woodland 

Major management concerns: Equipment limitation 

Management measures: 

* Skidders should not be used during wet periods, when 

ruts form easily. 

* The seasonal high water table restricts the use of 

equipment to midsummer, when the soil is dry, or 

midwinter, when the soil is frozen. 

Pasture 

Major management concerns: Seasonal wetness, 
compaction, overgrazing 

Management measures: 

* The only hay and pasture plants that should be 

seeded are those that can withstand periodic inundation 

and seasonal wetness. 

* Restricted grazing during wet periods helps to prevent 

compaction and poor tilth. 

* Proper stocking rates and short-duration grazing 

during the summer help to control soil blowing and 

water erosion, maintain plant density and hardiness, 

and keep the pasture in good condition. 

Buildings ; 

Major management concerns: Seasonal wetness 

Management measures: 

* A surface or subsurface drainage system helps to 

lower the water table. 
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* Buildings can be constructed on well compacted fill 
material that raises the site a sufficient distance above 
the water table. 


Septic tank absorption fields 


Major management concerns: Seasonal wetness, slow 
permeability 

Management measures: : 

* A subsurface drainage system helps to lower the 

water table. 

* Mounding or adding suitable fill material helps to raise 

the absorption field above the water table. 

» Backfilling the trenches with porous material helps to 

compensate for the restricted permeability. 


Interpretive Groups 


Land capability classification: lle 
Woodland ordination symbol: 4W 
Michigan soil management group: 1.5b 


12—Bono silt loam 


Setting 


Landform: Depressions and drainageways on lake 
plains and ground moraines 


‘Slope: 0 to 2 percent 


Shape of areas: \rregular or elongated 
Size of areas: 3 to 35 acres 


Typical Profile 


Surface layer: 
0 to 11 inches—very dark gray silt loam 


Subsoil: 
11 to 32 inches—dark gray and light gray, mottled, firm 
silty clay loam 


Substratum: 
32 to 60 inches—olive gray and light yellowish brown, 
mottled silty clay loam 


Soil Properties and Qualities 


Permeability: Slow 

Available water capacity: Moderate 

Drainage class: Very poorly drained 

Seasonal high water table: 1 foot above to 1 foot below 
the surface from December through May 

Surface runoff: Very slow or ponded 

Flooding: None 

Hazard of soil blowing: None 


Composition 


Bono soil and similar soils: 90 to 95 percent 
Contrasting inclusions: 5 to 10 percent 


Oceana County, Michigan 


Inclusions 


Contrasting inclusions: 
* The somewhat poorly drained Del Rey and Ithaca 
soils in the slightly higher landscape positions 


Similar inclusions: 

* Areas where the subsoil has less clay 

* Areas where the substratum is sandy at a depth of 
more than 40 inches 


Use and Management 


Land use: Dominant use—cropland; other uses— 
woodland, building site development 


Cropland 


Major management concerns: Ponding, slow 
permeability, compaction, tilth in the surface layer 


Management measures: 

* Subsurface drains can reduce the wetness if a 
suitable outlet is available. 

* Because of slow permeability, subsurface drains 
should be closely spaced. 

* Minimizing tillage and tilling and harvesting at the 
proper moisture content help to prevent excessive 
compaction and maintain tilth. 


Woodland 


Major management concerns: Equipment limitation, 
seedling mortality, windthrow hazard, seasonal 
wetness 


Management measures: 

* Skidders should not be used during wet periods, when 

ruts form easily. 

* Equipment can be used only during dry summer 

months and during periods in winter when the soil is 

frozen. 

* Because of wetness and severe seedling mortality, 

trees generally are not planted on this soil. 

* Windthrow can be minimized by harvest methods that 

do not leave the remaining trees widely spaced. 

Buildings 

Major management concerns: Ponding, shrink-swell 
potential 

* Because of the ponding, this soil is generally unsuited 

to building site development. 


Septic tank absorption fields 


Major management concerns: Ponding, slow 
permeability 

* Because of the ponding, this soil is generally unsuited 

to septic tank absorption fields. 


interpretive Groups 
Land capability classification: lllw 
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Woodland ordination symbol: 4W 
Michigan soil management group: 1.5c 


13B—Marlette fine sandy loam, 2 to 6 
percent slopes 


Setting 


Landform: Nearly level and undulating areas on ground 
moraines 

Shape of areas: Irregular 

Size of areas: 3 tó 320 acres 


Typical Profile 


Surface layer: 
0 to 8 inches—very dark gray fine sandy loam 


Subsoil: 

8 to 12 inches—light brownish gray fine sandy loam and 
dark brown, mottled, firm clay loam 

12 to 25 inches—dark brown, firm clay loam and silty 
clay loam 


Substratum: 
25 to 60 inches—brown clay loam 


Soil Properties and Qualities 


Permeability: Moderately slow 

Available water capacity: High 

Drainage class: Well drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Medium 

Flooding: None 

Hazard of soil blowing: Moderate 


Composition 


Marlette soil and similar soils: 85 to 95 percent 
Contrasting inclusions: 5 to 15 percent 


Inclusions 


Contrasting inclusions: 

* The somewhat poorly drained Capac and Ithaca soils 
in drainageways and on foot slopes 

* The well drained Fern soils, which have a sandy 
surface layer and subsoil and are in landscape 
positions similar to those of the Marlette soil 


Similar inclusions: 

* Areas where the substratum is sandy at a depth of 
more than 40 inches 

* Areas where the subsoil has less clay 

* Areas where the substratum is stratified 

* Areas where the surface layer is moderately eroded 
* Areas where the soil is moderately well drained 
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Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site deveiopment 


Cropland 


Major management concerns: Water erosion, soil 
blowing, compaction, tilth in the surface layer 


Management measures: 

* A system of conservation tillage that leaves crop 
residue on the surface helps to control water erosion, 
helps to prevent crusting during periods of heavy 
rainfall, and increases the rate of water infiltration. 

* Applying a system of conservation tillage, establishing 
windbreaks, planting vegetative barriers of rye, growing 
Cover crops, stripcropping, and leaving crop residue on 
the surface help to control soil blowing. 

* Minimizing tillage and tilling and harvesting at the 
proper moisture content help to prevent excessive 
compaction and maintain tilth. 

* Timing fertilizer applications according to the nutrient 
requirements of the crops, using split applications, and 
applying the fertilizer in bands can reduce the risk of 
nutrient leaching. 

* Because of the need to protect ground water, the 
amount of nutrients added when manure and fertilizer 
are applied should not exceed the nutrient requirements 
of the crops. 

* Crop rotations that include legumes reduce the need 
for commercial fertilizer. Sod-based rotations control 
runoff and thus significantly reduce the loss of dissolved 
and particulate nitrogen and phosphorus. 


Woodland 

Major management concerns: None 

Pasture 

Major management concerns: Seasonal wetness, 
compaction, overgrazing 


Management measures: 

* Restricted grazing during wet periods helps to prevent 
compaction and poor tilth. 

* Proper stocking rates and short-duration grazing 
during the summer help to control soil blowing and 
water erosion, maintain plant density and hardiness, 
and keep the pasture in good condition. 

Buildings 

Major management concerns: None 

Septic tank absorption fields 


Major management concerns: Moderately slow 
permeability 

Management measures: 

* Backfilling the trenches with porous material helps to 

compensate for the restricted permeability. 
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Interpretive Groups 
Land capability classification: lle 
Woodland ordination symbol: 3A 
Michigan soil management group: 1.5a 


13C—Marlette fine sandy loam, 6 to 12 
percent slopes 


Setting 
Landform: Rolling areas on ground moraines 
Shape of areas: Irregular 
Size of areas: 3 to 180 acres 


Typical Profile 


Surface layer: 

0 to 8 inches—very dark gray fine sandy loam 

Subsoil: 

8 to 12 inches—light brownish gray fine sandy loam and 
dark brown, mottled, firm clay loam 

12 to 25 inches—dark brown, firm clay loam and silty 
clay loam 

Substratum: 

25 to 60 inches—brown clay loam 


Soil Properties and Qualities 


Permeability: Moderately slow 

Available water capacity: High 

Drainage class: Well drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Medium 

Flooding: None 

Hazard of soil blowing: Moderate 


Composition 


Marlette soil and similar soils: 90 to 95 percent 
Contrasting inclusions: 5 to 10 percent 


Inclusions 


Contrasting inclusions: 

* The somewhat poorly drained Capac and Ithaca soils 
in drainageways, on foot slopes, and in swales 

* The well drained Fern soils, which have a sandy 
surface layer and subsoil and are in landscape 
positions similar to those of the Marlette soil 

Similar inclusions: 

* Areas where the substratum is sandy at a depth of 
more than 40 inches 

* Areas where the subsoil has less clay 

* Areas where the substratum is stratified 

* Areas where the surface layer is moderately eroded 


Use and Management 
Land use: Dominant uses—cropland, woodland; other 
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uses—pasture, building site development 
Cropland 


Major management concerns: Water erosion, soil 
blowing, compaction, tilth in the surface layer 


Management measures: 

* A system of conservation tillage that leaves crop 
residue on the surface helps to control water erosion, 
helps to prevent crusting during periods of heavy 
rainfall, and increases the rate of water infiltration. 

* Conservation tillage, vegetative barriers, and cover 
crops help to control soil blowing. 

* Minimizing tillage and tilling and harvesting at the 
proper moisture content help to prevent excessive 
compaction and maintain tilth. 

* Timing fertilizer applications according to the nutrient 
requirements of the crops, using split applications, and 
applying the fertilizer in bands can reduce the risk of 
nutrient leaching. 

* Because of the need to protect ground water, the 
amount of nutrients added when manure and fertilizer 
are applied should not exceed the nutrient requirements 
of the crops. 

* Crop rotations that include legumes reduce the need 
for commercial fertilizer. Sod-based rotations control 
runoff and thus significantly reduce the loss of dissolved 
and particulate nitrogen and phosphorus. 


Woodland 

Major management concerns: None 

Pasture 

Major management concerns: Compaction, overgrazing 


Management measures: 

* Restricted grazing during wet periods helps to prevent 
compaction and poor tilth. 

* Proper stocking rates and rotation grazing or a 
planned grazing system help to keep the pasture in 
good condition. 


Buildings 

Major management concerns: Slope 

Management measures: 

* Buildings should be designed so that they conform to 

the natural slope of the land. Land shaping is necessary 

in some areas. 

Septic tank absorption fields 

Major management concerns: Moderately slow 
permeability 

Management measures: 

* Backfilling the trenches with porous material helps to 

compensate for the restricted permeability. 


Interpretive Groups 
Land capability classification: Mle 
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Woodland ordination symbol: 3A 
Michigan soil management group: 1.5a 


13D—Marlette fine sandy loam, 12 to 18 
percent slopes 


Setting 
Landform: Hilly areas on end moraines 
Shape of areas: Irregular 
Size of areas: 3 to 35 acres 


Typical Profile 

Surface layer: 

0 to 8 inches—very dark gray fine sandy loam 

Subsoil: 

8 to 12 inches—light brownish gray fine sandy loam and 
dark brown, mottled, firm clay loam 

12 to 25 inches—dark brown, firm clay loam and silty 
clay loam 

Substratum: 

25 to 60 inches—brown clay loam 


Soil Properties and Qualities 


Permeability: Moderately slow 

Available water capacity: High 

Drainage class: Well drained f 

Seasonal high water table: At a depth of more than 60 
inches I 

Surface runoff: Rapid 

Flooding: None 

Hazard of soil blowing: Moderate 


Composition 


Marlette soil and similar soils: 95 to 100 percent 
Contrasting inclusions: 0 to 5 percent 


Inclusions 
Contrasting inclusions: 
* The well drained Fern soils, which have a sandy 
surface layer and subsoil and are in landscape 
positions similar to those of the Marlette soil 
Similar inclusions: 
* Areas where the substratum is sandy at a depth of 
more than 40 inches 
* Areas where the subsoil has less clay 
* Areas where the substratum is stratified 
* Areas where the surface layer is moderately eroded or 
severely eroded 


Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site development 


Cropland 
Major management concerns: Water erosion, soil 
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blowing, compaction, tilth in the surface layer 


Management measures: 

* A system of conservation tillage that leaves crop 

residue on the surface helps to control water erosion, 

helps to prevent crusting during periods of heavy 

rainfall, and increases the rate of water infiltration. 

* Conservation tillage, vegetative barriers, and cover 

crops help to control soil blowing. 

* Minimizing tillage and tilling and harvesting at the 

proper moisture content help to prevent excessive 

compaction and maintain tilth. 

* Grassed waterways, diversions, and grade 

stabilization structures help to prevent gully erosion. 

* Properly shaping and maintaining grassed waterways 

can help to remove runoff from fields safely. 

* Timing fertilizer applications according to the nutrient 

requirements of the crops, using split applications, and 

applying the fertilizer in bands can reduce the risk of 

nutrient leaching. 

* Because of the need to protect ground water, the 

amount of nutrients added when manure and fertilizer 

are applied should not exceed the nutrient requirements 

of the crops. 

* Crop rotations that include legumes reduce the need 

for commercial fertilizer. Sod-based rotations control 

runoff and thus significantly reduce the loss of dissolved 

and particulate nitrogen and phosphorus. 

Woodland 

Major management concerns: None 

Pasture 

Major management concerns: Compaction, overgrazing 

"Management measures: 

* Restricted grazing during wet periods helps to prevent 

compaction and poor tilth. 

*» Proper stocking rates and rotation grazing or a 

planned grazing system help to keep the pasture in 

good condition. 

Buildings 

Major management concerns: Slope 

Management measures: 

* Because of the slope, this soil is poorly suited to 

building síte development without extensive land 

shaping. 

Septic tank absorption fields 

Major management concerns: Moderately slow 
permeability, slope 

Management measures: 

* Backfilling the trenches with porous material helps to 


compensate for the restricted permeability. 
* Land shaping, pressurizing the absorption field, and 
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installing the distribution lines on the contour help to 
overcome the slope. 


Interpretive Groups 
Land capability classification: IVe 
Woodland ordination symbol: 3A 
Michigan soil management group: 1.5a 


14B—Capac fine sandy loam, 0 to 4 percent 
slopes 


Setting 
Lanaform: Depressions and drainageways on ground 
moraines 
Shape of areas: Irregular 
Size of areas: 3 to 50 acres 


Typical Profile 


Surface layer: 
0 to 9 inches—very dark grayish brown fine sandy loam 


Subsurface layer: 
9 to 14 inches—brown, mottled fine sandy loam 


Subsoil: 

14 to 17 inches—brown, mottled, friable clay loam and 
fine sandy loam 

17 to 36 inches—brown, mottled, firm silty clay loam 

Substratum: 

36 to 80 inches—brown, mottled loam 


Soil Properties and Qualities 
Permeability: Moderately slow 
Available water capacity: High 
Drainage class: Somewhat poorly drained 
Seasonal high water table: 1 to 2 feet below the surface 
from November through May 
Surface runoff: Medium 
Flooding: None 
Hazard of soil blowing: Moderate 


Composition 
Capac soil and similar soils: 5 to 15 percent 
Contrasting inclusions: 85 to 95 percent 


Inclusions 
Contrasting inclusions: 
* The somewhat poorly drained Arkona soils, which 
have a sandy surface layer and subsoil and are in 
landscape positions similar to those of the Capac soil 
* The poorly drained Bono soils in depressions 
* The well drained Marlette and Scalley soils in the 
slightly higher landscape positions 
Similar inclusions: 
* Areas where the subsoil has less clay 
* Areas where the substratum is sandy 


Oceana County, Michigan 


* Areas where the substratum is stratified 
s Areas where the subsoil has more clay 


Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site development 


Cropland 


Major management concerns: Water erosion, seasonal 
wetness, moderately slow permeability, soil blowing, 
compaction, tilth in the surface layer 


Management measures: 

* A system of conservation tillage that leaves crop 
residue on the surface helps to control water erosion, 
helps to prevent crusting during periods of heavy 
rainfall, and increases the rate of water infiltration. 

* Surface and subsurface drainage systems are needed 
to reduce the wetness. 

* Because of moderately slow permeability, subsurface 
drains should be closely spaced. 

* Vegetative barriers, cover crops, and windbreaks help 
to contro! soil blowing. 

* Minimizing tillage and tilling and harvesting at the 
proper moisture content help to prevent excessive 
compaction and maintain tilth. 

* Crop rotations that include legumes reduce the need 
for commercial fertilizer. Sod-based rotations control 
runoff and thus significantly reduce the loss of dissolved 
and particulate nitrogen and phosphorus. 


Woodland 
Major management concerns: Equipment limitation 


Management measures: 

* Skidders should not be used during wet periods, when 
ruts form easily. 

* The seasonal high water table restricts the use of 
equipment to midsummer, when the soil is dry, or 
midwinter, when the soil is frozen. 


Pasture 


Major management concerns: Seasonal wetness, 
compaction, overgrazing 


Management measures: 

* The only hay and pasture plants that should be 
seeded are those that can withstand periodic inundation 
and seasonal wetness. 

* Restricted grazing during wet periods helps to prevent 
compaction and poor tilth. 

* Proper stocking rates and a planned grazing system 
help to keep the pasture in good condition. 


Buildings 
Major management concerns: Seasonal wetness 


Management measures: 
* Buildings can be constructed on well compacted fill 
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material that raises the site a sufficient distance above 
the water table. 


Septic tank absorption fields . 


Major management concerns: Seasonal wetness, 
moderately slow permeability 


Management measures: . 

* Mounding or adding suitable fill material helps to raise 
the absorption field above the water table. 

* Backfilling the trenches with porous material helps to 
compensate for the restricted permeability. 


Interpretive Groups 
Land capability classification: Me 
Woodland ordination symbol: 4W 
Michigan soil management group: 1.5b 


16B—Remus fine sandy loam, 1 to 6 percent 
slopes 


Setting 


Landform: Nearly level and undulating areas on ground 
moraines 

Shape of areas: Irregular 

Size of areas: 3 to 210 acres 


Typical Profile 


Surface layer: 
0 to 9 inches—very dark grayish brown fine sandy loam 


Subsoil: 

9 to 21 inches—pale brown loamy sand and dark 
brown, friable loam 

21 to 50 inches—dark reddish brown and brown, firm 
loam and sandy clay loam 


Substratum: 
50 to 60 inches—brown sandy clay loam 


Soil Properties and Qualities 


Permeability: Moderately slow 

Available water capacity: Moderate 

Drainage class: Well drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Medium 

Flooding: None 


.Hazard of soil blowing: Moderate 


Composition 
Remus soil and similar soils: 85 to 95 percent 
Contrasting inclusions: 5 to 15 percent 
Inclusions 


Contrasting inclusions: 
* The well drained Fern and Spinks soils, which have a 
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sandy surface layer and subsoil and are in landscape 
positions similar to those of the Remus soil 

* The somewhat poorly drained Thetford soils in 
drainageways and on foot slopes 

Similar inclusions: 

* Areas where the subsoil has less clay 

* Areas where the surface layer is moderately eroded 
* Areas where the subsoil has more clay 


Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site development 

Cropland 

Major management concerns: Water erosion, soil 
blowing, compaction, tilth in the surface layer, a low 
content of organic matter 

Management measures: 

* A system of conservation tillage that leaves crop 

residue on the surface helps to control water erosion, 

helps to prevent crusting during periods of heavy 

rainfall, and increases the rate of water infiltration. 

* Vegetative barriers, cover crops, and windbreaks help 

to control soil blowing. 

* Minimizing tillage and tilling and harvesting at the 

proper moisture content help to prevent excessive 

compaction and maintain tilth. 

* Inclusion of green manure crops in the cropping 

sequence, no-till planting, and crop residue 

management increase the content of organic matter. 

* Crop rotations that include legumes reduce the need 

for commercial fertilizer. Sod-based rotations control 

runoff and thus significantly reduce the loss of dissolved 

and particulate nitrogen and phosphorus. 


Woodland 

Major management concerns: None 

Pasture 

Major management concerns: Compaction, overgrazing 


Management measures: 

* Restricted grazing during wet periods helps to prevent 

compaction and poor tilth. 

* Proper stocking rates and short-duration grazing 

during the summer help to control soil blowing and 

water erosion, maintain plant density and hardiness, 

and keep the pasture in good condition. 

Buildings 

Major management concerns: None 

Septic tank absorption fields 

Major management concerns: Moderately slow 
permeability 

Management measures: 

* Backfilling the trenches with porous material helps to 
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compensate for the restricted permeability. 


Interpretive Groups 
Land capability classification: Me 
Woodland ordination symbol: 3A 
Michigan soil management group: 2.5a 


16C—Remus fine sandy loam, 6 to 12 
percent slopes 


Setting 
Landform: Rolling areas on ground moraines 
Shape of areas: Irregular 
Size of areas: 3 to 210 acres 


Typical Profile 


Surface layer: 

0 to 9 inches—very dark grayish brown fine sandy loam 

Subsoil: 

9 to 21 inches—pale brown loamy sand and dark 
brown, friable loam 

21 to 50 inches—dark reddish brown and brown, firm 
loam and sandy clay loam 


Substratum: 
50 to 60 inches—brown sandy clay loam 


Soil Properties and Qualities 
Permeability: Moderately slow 
Available water capacity: Moderate 
Drainage class: Well drained 
Seasonal high water table: At a depth of more than 60 
inches 
Surface runoff: Medium 
Flooding: None 
Hazard of soil blowing: Moderate 


Composition 


Remus soil and similar soils: 90 to 95 percent 
Contrasting inclusions: 5 to 10 percent 


inclusions 
Contrasting inclusions: 
* The well drained Fern and Spinks soils, which have a 
sandy surface layer and subsoil and are in landscape 
positions similar to those of the Remus soil 
* The somewhat poorly drained Thetford soils in 
drainageways and on foot slopes 
Similar inclusions: 
* Areas where the subsoil has less clay 
* Areas where the surface layer is moderately eroded 
* Areas where the subsoil has more clay 


Use and Management 
Land use: Dominant uses—cropland, woodland; other 
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uses—pasture, building site development 
Cropland 


Major management concerns: Water erosion, soil 
blowing, compaction, tilth in the surface layer, a low 
content of organic matter 


Management measures: 

* A system of conservation tillage that leaves crop 
residue on the surface helps to control water erosion, 
helps to prevent crusting during periods of heavy 
rainfall, and increases the rate of water infiltration. 

* Vegetative barriers, cover crops, and windbreaks help 
to control soil blowing. 

* Minimizing tillage and tilling and harvesting at the 
proper moisture content help to prevent excessive 
compaction and maintain tilth. 

* Inclusion of green manure crops in the cropping 
sequence, no-till planting, and crop residue 
management increase the content of organic matter. 

* Crop rotations that include legumes reduce the need 
for commercial fertilizer. Sod-based rotations control 
runoff and thus significantly reduce the loss of dissolved 
and particulate nitrogen and phosphorus. 


Woodland 

Major management concerns: None 

Pasture 

Major management concerns: Compaction, overgrazing 


Management measures: 

* Restricted grazing during wet periods helps to prevent 
compaction and poor tilth. 

* Proper stocking rates and short-duration grazing 
during the summer help to control soil blowing and 
water erosion, maintain plant density and hardiness, 
and keep the pasture in good condition. 


Buildings 
Major management concerns: Slope 


Management measures: 

* Buildings should be designed so that they conform to 
the natural slope of the land. Land shaping is necessary 
in some areas. 


Septic tank absorption fields 


Major management concerns: Moderately slow 
permeability 


Management measures: 

* Backfilling the trenches with porous material helps to 

compensate for the restricted permeability. 
interpretive Groups 

Land capability classification: |||6 
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Woodland ordination symbol: 3A 
Michigan soil management group: 2.5a 


16D—Remus fine sandy loam, 12 to 18 
percent slopes 


Setting 


Landform: Hilly areas on end moraines 
Shape of areas: Irregular 
Size of areas: 3 to 60 acres 


Typical Profile 


Surface layer: 
0 to 9 inches—very dark grayish brown fine sandy loam 


Subsoil: 

9 to 21 inches—pale brown loamy sand and dark 
brown, friable loam 

21 to 50 inches—dark reddish brown and brown, firm 
loam and sandy clay loam 


Substratum: 
50 to 60 inches—brown sandy clay loam 


Soil Properties and Qualities 


Permeability: Moderately slow 

Available water capacity: Moderate 

Drainage class: Well drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Rapid 

Flooding: None 

Hazard of soil blowing: Moderate 


Composition 


Remus soil and similar soils: 95 to 100 percent 
Contrasting inclusions: 0 to 5 percent 


Inclusions 


Contrasting inclusions: 

* The well drained Fern and Spinks soils, which have a 
sandy surface layer and subsoil and are in landscape 
positions similar to those of the Remus soil 


Similar inclusions: 

* Areas where the subsoil has less clay 

* Areas where the surface layer is moderately eroded or 
severely eroded 

* Areas where the subsoil has more clay 


Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site development 


28 


Cropland 

Major management concerns: Water erosion, soil 
blowing, tilth in the surface layer, compaction, a low 
content of organic matter 

Management measures: 

* A system of conservation tillage that leaves crop 

residue on the surface helps to control water erosion, 

helps to prevent crusting during periods of heavy 

rainfall, and increases the rate of water infiltration. 

* Windbreaks and vegetative barriers help to control soil 

blowing. 

* Minimizing tillage and tilling and harvesting at the 

proper moisture content help to prevent excessive 

compaction and maintain tilth. 

* Inclusion of green manure crops in the cropping 

sequence, no-till planting, and crop residue 

management increase the content of organic matter. 

* Properly shaping and maintaining grassed waterways 

can help to remove runoff from fields safely. 

* Crop rotations that include legumes reduce the need 

for commercial fertilizer. Sod-based rotations control 

runoff and thus significantly reduce the loss of dissolved 

and particulate nitrogen and phosphorus. 

Woodland 

Major management concerns: None 

Pasture 

Major management concerns: Compaction, overgrazing 

Management measures: 

* Restricted grazing during wet periods helps to prevent 

compaction and poor tilth. 

* Proper stocking rates and short-duration grazing 

during the summer help to control soil blowing and 

water erosion, maintain plant density and hardiness, 

and keep the pasture in good condition. 

Buildings 

Major management concerns: Slope 

Management measures: 

* Because of the slope, this soil is poorly suited to 

building site development without extensive land 

shaping. 

Septic tank absorption fields 

Major management concerns: Moderately slow 
permeability, slope 

Management measures: 

* Backfilling the trenches with porous material helps to 

compensate for the restricted permeability. 

0 Land shaping, pressurizing the absorption field, and 

installing the distribution lines on the contour help to 

overcome the slope. 


Interpretive Groups 
Land capability classification: Ve 
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Woodland ordination symbol: 3A 
Michigan soil management group: 2.5a 


17B—Marlette-Fern complex, 0 to 6 percent 
slopes 


Setting 


Landform: Nearly level and undulating areas on ground 
moraines 

Shape of areas: Irregular 

Size of areas: 5 to 20 acres 


Typical Profile 
Marlette 


Surface layer: 
0 to 8 inches—very dark gray fine sandy loam 


Subsoil: 

8 to 12 inches—light brownish gray fine sandy loam and 
dark brown, mottled, firm clay loam 

12 to 25 inches—dark brown, firm clay loam and silty 
clay loam 


Substratum: 
25 to 60 inches—brown clay loam 


Fern 


Surface layer: 
0 to 10 inches—dark brown, friable loamy fine sand 


Subsoil: 

10 to 21 inches—brown loamy fine sand 

21 to 30 inches—pale brown loamy fine sand and dark 
brown, friable loam 

30 to 51 inches—reddish brown, friable clay loam and 
pale brown loamy fine sand 

51 to 60 inches—dark brown, friable loam 


Soil Properties and Qualities 


Permeability: Marlette—moderately slow; Fern—rapid in 
the upper part of the profile and moderate in the 
lower part 

Available water capacity: Marlette—high; Fern— 
moderate 

Drainage class: Well drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Marlette—medium; Fern—very slow 

Flooding: None 

Hazard of soil blowing: Moderate 


Composition 


Marlette soil and similar soils: 40 to 65 percent 
Fern soil and similar soils: 35 to 45 percent 
Contrasting inclusions: 5 to 20 percent 
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inclusions 


Contrasting inclusions: 

* The somewhat poorly drained Arkona and Ithaca soils 
in drainageways and on foot slopes 

* The very poorly drained Lamson soils in depressions 
* The well drained Spinks soils, which are sandy in the 
lower part of the subsoil and are in landscape positions 
similar to those of the Marlette and Fern soils 

Similar inclusions: 

* Areas of Fern soils that have more clay in the 
substratum 

* Areas of Marlette soils that are sandy at a depth of 
more than 40 inches 

* Areas of Marlette soils in which the subsoil has more 
clay 

* Areas of moderately well drained Marlette soils 


Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site development 


Cropland 


Major management concerns: Water erosion on both 
Soils; compaction and tilth in the surface layer in 
areas of the Marlette soil; soil blowing, seasonal 
droughtiness, and a low content of organic matter in 
areas of the Fern soil 

Management measures: 

* Crop rotations that include close-growing crops, 

conservation tillage, grassed waterways, cover crops, 

and crop residue management help to prevent 
excessive erosion. 

* Minimizing tillage and tilling and harvesting at the 

proper moisture content help to prevent excessive 

compaction and maintain tilth. 

* Applying a system of conservation tillage, establishing 

windbreaks, planting vegetative barriers of rye, growing 

cover crops, stripcropping, and leaving crop residue on 
the surface help to control soil blowing. 

* Leaving crop residue on the surface and adding other 

organic material help to conserve moisture. 

* Inclusion of green manure crops in the cropping 

sequence, no-till planting, and crop residue 

management increase the content of organic matter. 

* Timing fertilizer applications according to the nutrient 

requirements of the crops, using split applications, and 

applying the fertilizer in bands can reduce the risk of 
nutrient leaching. 

* Because of the need to protect ground water, the 

amount of nutrients added when manure and fertilizer 

are applied should not exceed the nutrient requirements 
of the crops. 


Woodland 
Major management concerns: Equipment limitation and 
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seedling mortality on the Fern soil 

Management measures: 

* Because loose sand can interfere with the traction of 

wheeled equipment, logging roads should be stabilized. 

* Planting seedlings that can withstand droughty 

conditions lowers the seedling mortality rate. Replanting 

is needed in some areas. 

Pasture 

Major management concerns: Compaction in areas of 
the Marlette soil, seasonal droughtiness in the Fern 
Soil, overgrazing on both soils 

Management measures: 

e Restricted grazing during wet periods helps to prevent 

compaction and poor tilth. 

* Proper stocking rates and short-duration grazing 

during the summer help to control soil blowing and 

water erosion, maintain plant density and hardiness, 

and keep the pasture in good condition. 

Buildings 

Major management concerns: The instability of cutbanks 
in areas of the Fern soil 

Management measures: 

* The sides of shallow excavations should be 

reinforced. 

Septic tank absorption fields 

Major management concerns: The permeability 
throughout the Marlette soil and in the lower part of 
the subsoil and in the substratum of the Fern soil 

Management measures: 

* Enlarging or pressurizing the absorption field or 

installing alternating drain fields helps to overcome the 

restricted permeability. 


Interpretive Groups 


Land capability classification: lle 

Woodland ordination symbol: Marlette—3A; Fern—4S 

Michigan soil management group: Marlette—1.5a; 
Fern—4/2a 


17C—Marlette-Fern complex, 6 to 12 percent 
slopes 
Setting 

Landform: Rolling areas on ground moraines 
Shape of areas: Irregular 
Size of areas: 15 to 120 acres 

Typical Profile 
Marlette 


Suríace layer: 
0 to 8 inches—very dark gray fine sandy loam 
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Subsoil: 

8 to 12 inches—light brownish gray fine sandy loam and 
dark brown, firm clay loam 

12 to 25 inches—dark brown, firm clay loam and silty 
clay loam 

Substratum: 

25 to 60 inches—brown clay loam 


Fern 


Surface layer: 

0 to 10 inches—dark brown loamy fine sand 

Subsoil: 

10 to 21 inches—brown, friable loamy fine sand 

21 to 30 inches—pale brown loamy fine sand and dark 
brown, friable loam 

30 to 51 inches—reddish brown, friable clay loam and 
pale brown loamy fine sand 


Subsitratum: 
51 to 60 inches—dark brown, friable loam 


Soil Properties and Qualities 


Permeability: Marlette—moderately slow; Fern—rapid in 
the upper part of the profile and moderate in the 
lower part 

Available water capacity: Marlette—high; Fern—low 

Drainage class: Well drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Marlette—moderate; Fern—slow 

Flooding: None 

Hazard of soil blowing: Moderate 


Composition 
Marlette soil and similar soils: 40 to 65 percent 


Fern soil and similar soils: 35 to 45 percent 
Contrasting inclusions: 5 to 10 percent 

Inclusions 
Contrasting inclusions: 
* The somewhat poorly drained Arkona and Ithaca soils 
in drainageways and on foot slopes 
* The well drained Spinks soils, which are sandy in the 
lower part of the subsoil and are in landscape positions 
similar to those of the Marlette and Fern soils 
Similar inclusions: 
* Areas of Fern soils in which the substratum has less 
clay 
* Areas of Marlette soils that are sandy at a depth of 
more than 40 inches 
° Areas of Marlette soils in which the subsoil has less 
clay 


Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site development 
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Cropland 


Major management concerns: Water erosion on both 
soils; tilth in the Marlette soil; soil blowing, seasonal 
droughtiness, and a low content of organic matter in 
areas of the Fern soil 


Management measures: 

* Crop rotations that include close-growing crops, 
conservation tillage, grassed waterways, cover crops, 
and crop residue management help to prevent 
excessive erosion. 

* Crop residue management, no-till planting, a cropping 
sequence that includes grasses and legumes, and 
minimum tillage help to maintain tilth. 

* Minimizing tillage and tilling and harvesting at the 
proper moisture content help to prevent excessive 
compaction and maintain tilth. 

* Applying a system of conservation tillage, establishing 
windbreaks, planting vegetative barriers of rye, growing 
cover crops, stripcropping, and leaving crop residue on 
the surface help to control soil blowing. 

* Leaving crop residue on the surface and adding other 
organic material help to conserve moisture. 

* Inclusion of green manure crops in the cropping 
sequence, no-till planting, and crop residue 
management increase the content of organic matter. 

* Timing fertilizer applications according to the nutrient 
requirements of the crops, using split applications, and 
applying the fertilizer in bands can reduce the risk of 
nutrient leaching. 

* Because of the need to protect ground water, the 
amount of nutrients added when manure and fertilizer 
are applied should not exceed the nutrient requirements 
of the crops. 


Woodland 


Major management concerns: Equipment limitation and 
seedling mortality on the Fern soil 


Management measures: 

* Because loose sand can interfere with the traction of 

wheeled equipment, logging roads should be stabilized. 

* Planting seedlings that can withstand droughty 

conditions lowers the seedling mortality rate. Replanting 

is needed in some areas. 

Pasture 

Major management concerns: Compaction in areas of 
the Marlette soil, seasonal droughtiness in the Fern 
Soil, overgrazing on both soils 


Management measures: 

* Restricted grazing during wet periods helps to prevent 
compaction and poor tilth. 

* Proper stocking rates and short-duration grazing 
during the summer help to control soil blowing and 
water erosion, maintain plant density and hardiness, 
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and keep the pasture in good condition. 

Buildings 

Major management concerns: The instability of cutbanks 
in areas of the Fern soil, the slope of both soils 

Management measures: 

* The sides of shallow excavations should be 

reinforced. 

* Buildings should be designed so that they conform to 

the natural slope of the land. Land shaping is necessary 

in some areas. 

Septic tank absorption fields 

Major management concerns: Permeability throughout 
the Marlette soil and in the lower part of the subsoil 
and in the substratum of the Fern soil 

Management measures: 

* Enlarging or pressurizing the absorption field or 

installing alternating drain fields helps to overcome the 

restricted permeability. 


Interpretive Groups 
Land capability classification: Me, 
Woodland ordination symbol: Marlette—3A; Fern—4S 
Michigan soil management group: Fern—4/1a; 
Marlette—1.5a 


17D—Marlette-Fern complex, 12 to 18 
percent slopes 


Setting 
Landform: Hilly areas on end moraines 
Shape of areas: Irregular 
Size of areas: 15 to 120 acres 


Typical Profile 
Marlette 


Surface layer: 

0 to 8 inches—very dark gray fine sandy loam 

Subsoil: 

8 to 17 inches—tight brownish gray fine sandy loam and 
dark brown, firm clay loam 

12 to 25 inches—dark brown, firm clay loam and silty 
clay loam 

Substratum: 

25 to 60 inches—brown clay loam 

Fern 

Surface layer: 

0 to 10 inches—dark brown loamy fine sand 

Subsoil: f 

10 to 21 inches—brown, friable loamy fine sand 

21 to 30 inches—pale brown loamy fine sand and dark 
brown, friable loam 
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30 to 51 inches—reddish brown, friable clay loam and 
pale brown loamy fine sand 


Substratum: 
51 to 60 inches—dark brown, friable loam 


Soil Properties and Qualities 


Permeability: Marlette—moderately slow; Fern—rapid in 
the upper part of the profile and moderate in the 
lower part 

Available water capacity: Marlette—high; Fern—low 

Drainage class: Well drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Marlette—rapid; Fern—slow 

Flooding: None 

Hazard of soil blowing: Moderate 


Composition 
Marlette soil and similar soils: 40 to 65 percent 
Fern soil and similar soils: 35 to 45 percent 
Contrasting inclusions: 5 to 10 percent 


Inclusions 
Contrasting inclusions: 
* The well drained Spinks soils, which are sandy in the 
lower part of the subsoil and are in landscape positions 
similar to those of the Marlette and Fern soils 


Similar inclusions: 

* Areas of Fern soils in which the substratum has less 
clay 

* Areas of Marlette soils that are sandy at a depth of 
more than 40 inches 

* Areas of Marlette soils in which the subsoil has less 
clay 


Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site development 

Cropland 

Major management concerns: Water erosion on both - 
soils; tilth in the Marlette soil; soil blowing, seasonal 
droughtiness, and a low content of organic matter in 
areas of the Fern soil 


Management measures: 

* Crop rotations that include close-growing crops, 
conservation tillage, grassed waterways, cover crops, 
and crop residue management help to prevent 
excessive erosion. 

* Crop residue management, no-till planting, a cropping 
sequence that includes grasses and legumes, and 
minimum tillage help to maintain tilth. 

* Minimizing tillage and tilling and harvesting at the 
proper moisture content help to prevent excessive 
compaction and maintain tilth. 
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* Applying a system of conservation tillage, establishing 
windbreaks, planting vegetative barriers of rye, growing 
cover crops, stripcropping,-and leaving crap residue on 
the surface help to control soil blowing. 

» Leaving crop residue on the surface and adding other 
organic materia! help to conserve moisture. 

* Inclusion of green manure crops in the cropping 
sequence, no-till planting, and crop residue 
management increase the content of organic matter. 

.* Properly shaping and maintaining grassed waterways 
can help to remove runoff from fields safely. 

* Timing fertilizer applications according to the nutrient 
requirements of the crops, using split applications, and 
applying the fertilizer in bands can reduce the risk of 
nutrient leaching. 

* Because of the need to protect ground water, the 
amount of nutrients added when manure and fertilizer 
are applied should not exceed the nutrient requirements 
of the crops. 


Woodland 


Major management concerns: Equipment limitation and 
seedling mortality on the Fern soil 

Management measures: 

* Because loose sand can interfere with the traction of 

wheeled equipment, logging roads should be stabilized. 

* Planting seedlings that can withstand droughty 

conditions lowers the seedling mortality rate. Replanting 

is needed in some areas. 


Pasture 


Major management concerns: Compaction in areas of 
the Marlette soil, seasonal droughtiness in the Fern 
soil, overgrazing on both soils 


Management measures: 

* Restricted grazing during wet periods helps to prevent 
compaction and poor tilth. 

* Proper stocking rates and. short-duration grazing 
during the summer help to control soil blowing and 
water erosion, maintain plant density and hardiness, 
and keep the pasture in good condition. 


Buildings 


Major management concerns: The instability of cutbanks 
in areas of the Fern soil, the slope of both soils 

Management measures: 

* The sides of shallow excavations should be 

reinforced. 

* Because of the slope, these soils are poorly suited to 

building site development without extensive land 

shaping. 

Septic tank absorption fields 

Major management concerns: Permeability throughout 
the Marlette soil and in the lower part of the subsoil 
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and in the substratum of the Fern soil, the slope of 
both soils 
Management measures: 
* Enlarging or pressurizing the absorption field or 
installing alternating drain fields helps to overcome the 
restricted permeability. 
* Land shaping, pressurizing the absorption field, and 
installing the distribution lines on the contour help to 
overcome the slope. 


interpretive Groups 


Land capability classification: We 

Woodland ordination symbol: Marlette 3A; Fern—4S 

Michigan soil management group: Fern—4/1a; 
Marlette—1.5a 


18B—Spinks-Gowdy loamy fine sands, 0 to 
6 percent slopes 


Setting 
Landform: Nearly level and undulating areas on ground 
moraines 
Shape of areas: Irregular 
Size of areas: 15 to 85 acres 


Typical Profile 
Spinks 


Surface layer: 
0 to 9 inches—very dark grayish brown loamy fine sand 


Subsoil: 

9 to 18 inches—strong brown, very friable fine sand 

18 to 24 inches—brown, loose fine sand 

24 to 60 inches—pale brown, loose sand that has 
lamellae of dark brown, very friable loamy sand 


Gowdy 


Surface layer: 
0 to 9 inches—dark brown loamy fine sand 


Subsoil: 

9 to 28 inches—brown and yellowish brown, loose fine 
sand 

28 to 32 inches—dark brown, firm silty clay loam and 
pale brown fine sandy loam 

32 to 42 inches—strong brown, firm silty clay loam 


Substratum: 
42 to 60 inches—strong brown silty clay loam 


Soil Properties and Qualities 
Permeability: Spinks—moderately rapid; Gowdy—rapid 
in the upper part of the profile and slow in the lower 
part 
Available water capacity: Spinks—low; Gowdy— 
moderate 
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Drainage class: Well drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Very slow 

Flooding: None 

Hazard of soil blowing: Moderate 


Composition 
Spinks soil and similar soils: 40 to 60 percent 


Gowdy soil and similar soils: 35 to 45 percent 
Contrasting inclusions: 5 to 15 percent 


Inclusions 


Contrasting inclusions: 

* The excessively drained Grattan soils, which are 
sandy throughout and are in landscape positions similar 
to those of the Spinks and Gowdy soils 

* The somewhat poorly drained Arkona soils in 
drainageways and on foot slopes 


Similar inclusions: 

* Areas where the Spinks soil has more than 15 percent 
gravel 

* Areas where the subsoil of the Spinks soil has less 
than 6 inches of lamellae 

* Areas where the substratum of the Gowdy soil has 
less clay 


Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site development 


Cropland 


Major management concerns: Soil blowing on both soils, 
water erosion on the Gowdy soil, seasonal 
droughtiness and a low content of organic matter in 
both soils 


Management measures: 

* Applying a system of conservation tillage, establishing 
windbreaks, planting vegetative barriers of rye, growing 
cover crops, stripcropping, and leaving crop residue on 
the surface help to control soil blowing. 

* Crop rotations that include grasses and legumes, 
conservation tillage, grassed waterways, and cover 
crops help to control water erosion. 

* Leaving crop residue on the surface and adding other 
organic material help to conserve moisture. 

* Inclusion of green manure crops in the cropping 
sequence, no-till planting, and crop residue - 
management increase the content of organic matter. 

* Timing fertilizer applications according to the nutrient 
requirements of the crops, using split applications, and 
applying the fertilizer in bands can reduce the risk of 
nutrient leaching. 
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* Because of the need to protect ground water, the 
amount of nutrients added when manure and fertilizer 
are applied should not exceed the nutrient requirements 
of the crops. 


Woodland 
Major management concerns: None 
Pasture 


Major management concerns: Seasonal droughtiness, 
overgrazing 


Management measures: 

* Proper stocking rates.and short-duration grazing 

during the summer help to control soil blowing and 

water erosion, maintain plant density and hardiness, 

and keep the pasture in good condition. 

Buildings 

Major management concerns: A high shrink-swell 
potential in the lower part of the subsoil and in the 
substratum of the Gowdy soil, the instability of 
cutbanks in areas of both soils 


Management measures: 

* Properly designing and strengthening footings and 
foundations can help to prevent the structural damage 
caused by shrinking and swelling. 

* The sides of shallow excavations should be 
reinforced. 


Septic tank absorption fields 


Major management concerns: In the Gowdy soil, slow 
permeability in the lower part of the subsoil and in 
the substratum and rapid permeability in the upper 
part of the subsoil, which causes poor filtering and a 
hazard of ground-water pollution 

Management measures: 

* Enlarging or pressurizing the absorption field or 

installing alternating drain fields helps to overcome the 

restricted permeability. 


Interpretive Groups 


Land capability classification: Alls. 

Woodland ordination symbol: Spinks—4A; Gowdy—3A 

Michigan soil management group: Spinks—4a; Gowdy— 
4/18 


18C—Spinks-Gowdy loamy fine sands, 6 to 
12 percent slopes 
Setting 


Lanaform: Rolling areas on ground moraines 
Shape of areas: \rregular 
Size of areas: 15 to 85 acres 
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Typical Profile 
Spinks 


Surface layer: 
0 to 9 inches—very dark grayish brown fine sand 


Subsoil: 

9 to 18 inches—strong brown, very friable loamy fine 
sand 

18 to 24 inches—brown, loose fine sand 

24 to 60 inches—pale brown, loose sand that has 
lamellae of dark brown, very friable loamy sand 


Gowdy 


Surface layer: 
0 to 9 inches—dark brown loamy fine sand 


Subsoil: 

9 to 28 inches—brown and yellowish brown, loose fine 
sand 

28 to 32 inches—dark brown, firm silty clay loam and 
pale brown fine sandy loam 

32 to 42 inches—strong brown, firm silty clay loam 


Substratum: 
42 to 60 inches—strong brown silty clay loam 


Soil Properties and Qualities 

Permeability: Spinks—moderately rapid; Gowdy—rapid 
in the upper part of the profile and slow in the lower 
part 

Available water capacity: Spinks—low; Gowdy— 
moderate 

Drainage class: Well drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Siow 

Flooding: None 

Hazard of soil blowing: Moderate 


Composition 


Spinks soil and similar soils: 40 to 60 percent 
Gowdy soil and similar soils: 35 to 45 percent 
Contrasting inclusions: 5 to 10 percent 


Inclusions 


Contrasting inclusions: 

* The excessively drained Grattan soils, which are 
sandy throughout and are in landscape positions similar 
to those of the Spinks and Gowdy soils 

* The somewhat poorly drained Arkona soils in 
drainageways and on foot slopes 


Similar inclusions: 

* Areas where the Spinks soil has more than 15 percent 
gravel 

* Areas where the subsoil of the Spinks soil has less 
than 6 inches of lamellae 
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* Areas where the substratum of the Gowdy soil has 
less clay 


Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site development 

Cropland 

Major management concerns: Water erosion, soil 
blowing, seasonal droughtiness, a low content of 
organic matter 

Management measures: 

* Crop rotations that include grasses and legumes, 

conservation tillage, grassed waterways, and cover 

crops help to control water erosion. 

* Applying a system of conservation tillage, establishing 

windbreaks, planting vegetative barriers of rye, growing 

cover crops, stripcropping, and leaving crop residue on 

the surface help to control soil blowing. 

s Leaving crop residue on the surface and adding other 

organic material help to conserve moisture. 

* Inclusion of green manure crops in the cropping 

sequence, no-till planting, and crop residue 

management increase the content of organic matter. 

* Because of the need to protect ground water, the 

amount of nutrients added when manure and fertilizer 

are applied should not exceed the nutrient requirements 

of the crops. 

* Timing fertilizer applications according to the nutrient 

requirements of the crops, using split applications, and 

applying the fertilizer in bands can reduce the risk of 

nutrient leaching. 

Woodland 

Major management concerns: None 

Pasture 

Major management concerns: Seasonal droughtiness, 
overgrazing 

Management measures: 

* Proper stocking rates and short-duration grazing 

during the summer help to control soil blowing and 

water erosion, maintain plant density and hardiness, 

and keep the pasture in good condition. 

Buildings 

Major management concerns: A high shrink-swell 
potential in the lower part of the subsoil and in the 
substratum of the Gowdy soil, the instability of 
cutbanks and the slope in areas of both soils 


Management measures: 

* Properly designing and strengthening footings and 
foundations can help to prevent the structural damage 
caused by shrinking and swelling. 

* The sides of shallow excavations should be 
reinforced. 
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* Buildings should be designed so that they conform to 

the natural slope of the land. Land shaping is necessary 

in some areas. 

Septic tank absorption fields 

Major management concerns: In the Gowdy soil, slow 
permeability in the lower part of the subsoil and in 
the substratum and rapid permeability in the upper 
part of the subsoil, which causes poor filtering and a 
hazard of ground-water pollution 

Management measures: 

* Enlarging or pressurizing the absorption field or 

installing alternating drain fields helps to overcome the 

restricted permeability. 


Interpretive Groups 
Land capability classification: \lle 
Woodland ordination symbol: Spinks—4A; Gowdy—3A 
Michigan soil management group: Spinks—4a; Gowdy— 
4/18 


18D—Spinks-Gowdy loamy fine sands, 12 to 
18 percent slopes 


Setting 
Landform: Hilly areas on end moraines 
Shape of areas: Irregular 
Size of areas: 15 to 85 acres 


Typical Profile 

Spinks 

Surface layer: 

0 to 9 inches—very dark grayish brown fine sand 

Subsoil: 

9 to 18 inches—strong brown, very friable loamy fine 
sand 

18 to 24 inches—brown, loose fine sand 

24 to 60 inches—pale brown, loose sand that has 
lamellae of dark brown, very friable loamy sand 


Gowdy 
Surface layer: 
0 to 9 inches—dark brown loamy fine sand 
Subsoil: 
9 to 28 inches—brown and yellowish brown, loose fine 
sand 
28 to 32 inches—dark brown, firm silty clay loam and 
pale brown fine sandy loam 
32 to 42 inches—strong brown, firm silty clay loam 
Substratum: 
42 to 60 inches—strong brown silty clay loam 
Soil Properties and Qualities 
Permeability: Spinks—moderately rapid; Gowdy—rapid 
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in the upper part of the profile and slow in the lower 
part 

Available water capacity: Spinks—low; Gowdy— 
moderate 

Drainage class: Well drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Slow 

Flooding: None 

Hazard of soil biowing: Moderate 


Composition 


Spinks soil and similar soils: 40 to 60 percent 
Gowdy soil and similar soils: 35 to 45 percent 
Contrasting inclusions: 5 to 10 percent 


inclusions 


Contrasting inclusions: 

* The excessively drained Grattan soils, which are 
sandy throughout and are in landscape positions similar 
to those of the Spinks and Gowdy soils 


Similar inclusions: 

* Areas where the Spinks soil has more than 15 percent 
gravel 

* Areas where the subsoil of the Spinks soil has less 
than 6 inches of lamellae 

* Areas where the substratum of the Gowdy soil has 
less clay 


Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site development 


Cropland 


Major management concerns: Water erosion, soil 
blowing, seasonal droughtiness, a low content of 
organic matter 


Management measures: 

* Crop rotations that include grasses and legumes, 
conservation tillage, grassed waterways, and cover 
crops help to control water erosion. 

* Applying a system of conservation tillage, establishing 
windbreaks, planting vegetative barriers of rye, growing 
cover crops, stripcropping, and leaving crop residue on 
the surface help to control soil blowing. 

* Leaving crop residue on the surface and adding other 
organic material help to conserve moisture. 

* Inclusion of green manure crops in the cropping 
sequence, no-till planting, and crop residue 
management increase the content of organic matter. 

* Properly shaping and maintaining grassed waterways 
can help to remove runoff from fields safely. 

* Because of the need to protect ground water, the 
amount of nutrients added when manure and fertilizer 


36 


are applied should not exceed the nutrient requirements 
of the crops. 

* Timing fertilizer applications according to the nutrient 
requirements of the crops, using split applications, and 
applying the fertilizer in bands can reduce the risk of 
nutrient leaching. 


Woodland 
Major management concerns: None 
Pasture 


Major management concerns: Seasonal droughtiness, 
overgrazing 


Management measures: 

* Proper stocking rates and short-duration grazing 

during the summer help to control soil blowing and 

water erosion, maintain plant density and hardiness, 

and keep the pasture in good condition. 

Buildings 

Major management concerns: A high shrink-swell 
potential in the lower part of the subsoil and in the 
substratum of the Gowdy soil, the instability of 
cutbanks and the slope in areas of both soils 


Management measures: 

* Properly designing and strengthening footings and 
foundations can help to prevent the structural damage 
caused by shrinking and swelling. 

* The sides of shallow excavations should be 
reinforced. 

* Because of the slope, these soils are poorly suited to 
building site development without extensive land 
shaping. 

Septic tank absorption fields 


Major management concerns: In the Gowdy soil, slow 
permeability in the lower part of the subsoil and in 
the substratum and rapid permeability in the upper 
part of the subsoil, which causes poor filtering and a 
hazard of ground-water pollution; the slope of both 
soils 


Management measures: 

* Enlarging or pressurizing the absorption field or 
installing alternating drain fields helps to overcome the 
restricted permeability. 

* Land shaping, pressurizing the absorption field, and 
installing the distribution lines on the contour help to 
overcome the slope. 


interpretive Groups 
Land capability classification: IVe 
Woodland ordination symbol: Spinks—4A; Gowdy—3A 
Michigan soil management group: Spinks—4a; Gowdy— 
4/18 
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20B—Arkport-Chelsea complex, 0 to 6 
percent slopes 


Setting 
Landform: Nearly level and undulating areas on glacial 
deltas 
Shape of areas: Irregular or elongated 
Size of areas: 10 to 130 acres 


Typical Profile 
Arkport 


Surface layer: 
0 to 8 inches—dark brown loamy very fine sand 


Subsoil: 

8 to 22 inches—yellowish brown, friable loamy very fine 
sand 

22 to 60 inches—pale brown very fine sand that has 
lamellae of strong brown, friable very fine sandy 
loam 


Chelsea 


Surface layer: 

0 to 9 inches—very dark grayish brown fine sand 

Subsoil: 

9 to 39 inches—strong brown, yellowish brown, and 
brownish yellow, loose fine sand I 

39 to 60 inches—light yellowish brown, loose fine sand 
that has lamellae of dark brown and strong brown, 
loose loamy fine sand 


Soil Properties and Qualities 


Permeability: Arkport—moderately rapid; Chelsea—rapid 

Available water capacity: Low 

Drainage class: Arkport—well drained; Chelsea— 
excessively drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Arkport—medium; Chelsea—very slow 

Flooding: None 

Hazard of soil blowing: Moderate 


Composition 
Arkport soil and similar sails: 40 to 55 percent 


Chelsea soil and similar soils: 35 to 45 percent 
Contrasting inclusions: 10 to.20 percent 


inclusions 


Contrasting inclusions: 

* The poorly drained Kingsville and Lamson soils in 
depressions 

* The somewhat poorly drained Dixboro, Freesoil, and 
Thetford soils in drainageways and on foot slopes 
Similar inclusions: 

* Areas where the subsoil is medium sand 
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* Areas where the subsoil in the Chelsea soil has more 
than 6 inches of lamellae 

* Areas where the subsoil has loamy material at a depth 
of more than 60 inches 


Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site development 


Cropland 


Major management concerns: Water erosion, soil 
blowing, seasonal droughtiness, and a low content 
of organic matter in areas of both soils; compaction 
and tilth in the surface layer of the Arkport soil 


Management measures: 

* A system of conservation tillage that leaves crop 
residue on the surface helps to control water erosion, 
helps to prevent crusting during periods of heavy 
rainfall, and increases the rate of water infiltration. 

* Field windbreaks, vegetative barriers, crop residue 
management, and cover crops, such as rye, help to 
control soil blowing. 

* Leaving crop residue on the surface and adding other 
organic material help to conserve moisture. 

* Inclusion of green manure crops in the cropping 
sequence, no-till planting, and crop residue 
management increase the content of organic matter. 

* Minimizing tillage and tilling and harvesting at the 
proper moisture content help to prevent excessive 
compaction and maintain tilth. 

* Timing fertilizer applications according to the nutrient 
requirements of the crops, using split applications, and 
applying the fertilizer in bands can reduce the risk of 
nutrient leaching. 

* Because of the need to protect ground water, the 
amount of nutrients added when manure and fertilizer 
are applied should not exceed the nutrient requirements 
of the crops. 

* Crop rotations that include legumes reduce the need 
for commercial fertilizer. Sod-based rotations control 
runoff and thus significantly reduce the loss of dissolved 
and particulate nitrogen and phosphorus. 


Woodland 


Major management concerns: Seedling mortality on the 
Chelsea soil 


Management measures: 

* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


Pasture 


Major management concerns: Compaction in areas of 
the Arkport soil, seasonal droughtiness and 
overgrazing on both soils 
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Management measures: 

* Restricted grazing during wet periods helps to prevent 
compaction and poor tiith. 

* Proper stocking rates and short-duration grazing 
during the summer help to control soil blowing and 
water erosion, maintain plant density and hardiness, 
and keep the pasture in good condition. 

Buildings 

Major management concerns: The instability of cutbanks 
Management measures: 

* The sides of shallow excavations should be 
reinforced. 

Septic tank absorption fields f 
Major management concerns: Rapid permeability in the 


Chelsea soil, which causes poor filtering and a 
hazard of ground-water pollution 


Interpretive Groups 
Land capability classification: lle 
Woodland ordination symbol: Arkport—3A; Chelsea—5S 
Michigan soil management group: Arkport—3a-s; 
Chelsea—5a 


20C—Arkport-Chelsea complex, 6 to 12 
percent slopes 


Setting 


Landform: Rolling areas on glacial deltas 
Shape of areas: Irregular or elongated 
Size of areas: 10 to 100 acres 


Typical Profile 
Arkport 


Surface layer: 
0 to 8 inches—dark brown loamy very fine sand 


Subsoil: 

8 to 22 inches—yellowish brown, friable loamy very fine 
sand 

22 to 60 inches—pale brown very fine sand that has 
lamellae of strong brown, friable very fine sandy 
loam 


Chelsea 


Surface layer: 
0 to 9 inches—very dark grayish brown fine sand 


Subsoil: 

9 to 39 inches—strong brown, yellowish brown, and 
brownish yellow, loose fine sand 

39 to 60 inches—light yellowish brown, loose fine sand 
that has lamellae of dark brown and strong brown, 
loose loamy fine sand 
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Soil Properties and Qualities 


Permeability: Arkport—moderately rapid; Chelsea—rapid 

Available water capacity: Low 

Drainage class: Arkport—well drained; Chelsea— 
excessively drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Arkport—medium; Chelsea—slow 

Flooding: None 

Hazard of soil blowing: Moderate 


Composition 


Arkport soil and similar soils: 50 to 70 percent 
Chelsea soil and similar soils: 30 to 45 percent 
Contrasting inclusions: 0 to 5 percent 


inclusions 


Contrasting inclusions: 
* The somewhat poorly drained Freesoil soils in 
drainageways and on foot slopes 


Similar inclusions: 

* Areas where the subsoil is medium sand 

* Areas where the subsoil in the Chelsea soil has more 
than 6 inches of lamellae 

* Areas where the subsoil has loamy material at a depth 
of more than 60 inches 


Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site development 


Cropland 


Major management concerns: Water erosion, soil 
blowing, seasonal droughtiness, and a low content 
of organic matter in areas of both soils; compaction 
and tilth in the surface layer of the Arkport soil 


Management measures: 

* A system of conservation tillage that leaves crop 
residue on the surface helps to control water erosion, 
helps to prevent crusting during periods of heavy 
rainfall, and increases the rate of water infiltration. 

* Field windbreaks, vegetative barriers, crop residue 
management, and cover crops, such as rye, help to 
control soil blowing. 

* Leaving crop residue on the surface and adding other 
organic material help to conserve moisture. 

* Inclusion of green manure crops in the cropping 
sequence, no-till planting, and crop residue 
management increase the content of organic matter. 

* Minimizing tillage and tilling and harvesting at the 
proper moisture content help to prevent excessive 
compaction and maintain tilth. 

* Timing fertilizer applications according to the nutrient 
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requirements of the crops, using split applications, and 
applying the fertilizer in bands can reduce the risk of 
nutrient leaching. 

* Because of the need to protect ground water, the 
amount of nutrients added when manure and fertilizer 
are applied should not exceed the nutrient requirements 
of the crops. 

* Crop rotations that include legumes reduce the need 
for commercial fertilizer. Sod-based rotations control 
runoff and thus significantly reduce the loss of dissolved 
and particulate nitrogen and phosphorus. 


Woodiand 


Major management concerns: Seedling mortality on the 
Chelsea soil 


Management measures: 

* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


Pasture 


Major management concerns: Compaction in areas of 
the Arkport soil, seasonal droughtiness and 
overgrazing on both soils 


Management measures: 

* Restricted grazing during wet periods helps to prevent 
compaction and poor tilth. 

* Proper stocking rates and short-duration grazing 
during the summer help to control soil blowing and 
water erosion, maintain plant density and hardiness, 
and keep the pasture in good condition. 


Buildings 


Major management concerns: The instability of 
cutbanks, slope 


Management measures: 

* The sides of shallow excavations should be 

reinforced. 

* Buildings should be designed so that they conform to 
the natural slope of the land. Land shaping is necessary 
in some areas. 


Septic tank absorption fields 


Major management concerns: Rapid permeability in the 
Chelsea soil, which causes poor filtering and a 
hazard of ground-water pollution 


Interpretive Groups 


Land capability classification: e 

Woodland ordination symbol: Arkport—3A; Chelsea—5S 

Michigan soil management group: Arkport—3a-s; 
Chelsea—5a 
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20D—Arkport-Chelsea complex, 12 to 18 
percent slopes 


Setting 


Landform: Hilly areas on glacial deltas 
Shape of areas: Irregular or elongated 
Size of areas: 10 to BO acres 


Typical Profile 
Arkport 


Surface layer: 
0 to 8 inches—dark brown loamy very fine sand 


Subsoil: 

8 to 22 inches—yellowish brown, friable loamy very fine 
sand 

22 to 60 inches—pale brown very fine sand that has 
lamellae of strong brown, friable very fine sandy 
loam 


Chelsea 


Surface layer: 

0 to 9 inches—very dark grayish brown fine sand 

Subsoil: 

9 to 39 inches—strong brown, yellowish brown, and 
brownish yellow, loose fine sand 

39 to 60 inches—light yellowish brown, loose fine sand 
that has lamellae of dark brown and strong brown, 
loose loamy fine sand 


Soil Properties and Qualities 
Permeability: Arkport—moderately rapid; Chelsea—rapid 
Available water capacity: Low 
Drainage class: Arkport—well drained; Chelsea— 

excessively drained 
Seasonal high water table: At a depth of more than 60 
inches 
Surface runoff: Arkport—rapid; Chelsea—slow 
Flooding: None 
Hazard of soil blowing: Moderate 


Composition 
Arkport soil and similar soils: 55 to 70 percent 
Chelsea soil and similar soils: 30 to 45 percent 


Inclusions 
Similar inclusions: 
* Areas where the subsoil is medium sand 
* Areas where the subsoil in the Chelsea soil has more 
than 6 inches of lamellae 
* Areas where the subsoil has loamy material at a depth 
of more than 60 inches 


Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site development 
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Cropland 


Major management concerns: Water erosion, soil 
blowing, seasonal droughtiness, and a low content 
of organic matter in areas of both soils; compaction 
and tilth in the surface layer of the Arkport soil 


Management measures: 

* Water erosion can be controlled by diversions, crop 
residue management, contour stripcropping, field 
stripcropping, cover crops, grassed waterways, 
conservation tillage, crop rotations that include grasses 
and legumes, grade stabilization structures, or a 
combination of these. 

* Field windbreaks, vegetative barriers, crop residue 
management, and cover crops, such as rye, help to 
contro! soil blowing. 

* Leaving crop residue on the surface and adding other 
organic material help to conserve moisture. 

* Inclusion of green manure crops in the cropping 
sequence, no-till planting, and crop residue 
management increase the content of organic matter. 

* Minimizing tillage and tilling and harvesting at the 
proper moisture content help to prevent excessive 
compaction and maintain tilth. 

* Properly shaping and maintaining grassed waterways 
can help to remove runoff from fields safely. 

* Timing fertilizer applications according to the nutrient 
requirements of the crops, using split applications, and 
applying the fertilizer in bands can reduce the risk of 
nutrient leaching. 

* Because of the need to protect ground water, the 
amount of nutrients added when manure and fertilizer 
are applied should not exceed the nutrient requirements 
of the crops. 

* Crop rotations that include legumes reduce the need 
for commercial fertilizer. Sod-based rotations control 
runoff and thus significantly reduce the loss of dissolved 
and particulate nitrogen and phosphorus. 


Woodland 


Major management concerns: Seedling mortality on the 
Chelsea soil 

Management measures: 

* Planting seedlings that can withstand droughty 

conditions lowers the seedling mortality rate. Replanting 

is needed in some areas. 

Pasture 

Major management concerns: Compaction in areas of 
the Arkport soil, seasonal droughtiness and 
overgrazing on both soils 

Management measures: 

* Restricted grazing during wet periods helps to prevent 

compaction and poor tilth. 

* Proper stocking rates and short-duration grazing 
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during the summer help to control soil blowing and 
water erosion, maintain plant density and hardiness, 
and keep the pasture in good condition. 
Buildings 
Major management concerns: Slope, the instability of 
cutbanks 
Management measures: 
* Because of the slope, these soils are poorly suited to 
building site development without extensive land 
shaping. 
* The sides of shallow excavations should be 
reinforced. 
Septic tank absorption fields 
Major management concerns: The slope of both soils; 
rapid permeability in the Chelsea soil, which causes 
poor filtering and a hazard of ground-water pollution 
Management measures: 
* Land shaping, pressurizing the absorption field, and 
installing the distribution lines on the contour help to 
overcome the slope. 
Interpretive Groups 
Land capability classification: IVe 
Woodland ordination symbol: Arkport—3A; Chelsea—5S 
Michigan soil management group: Arkport—3a-s; 
Chelsea—5a 


21A—Freesoil loamy very fine sand, 0 to 3 
percent slopes 
Setting 
Landform: Drainageways on glacial deltas and lake 
plains 
Shape of areas: Irregular 
Size of areas: 3 to 100 acres 


Typical Profile 


Surface layer: 

0 to 9 inches—very dark gray loamy very fine sand 

Subsoil: 

9 to 24 inches—yellowish brown, mottled, friable loamy 
very fine sand 

Substratum: 

24 to 60 inches—brown, stratified loamy very fine sand 
and very fine sand having thin lamellae of strong 
brown, mottled silt 


Soil Properties and Qualities 


Permeability: Moderate 

Available water capacity: Moderate 

Drainage class: Somewhat poorly drained 

Seasonal high water table: 0.5 foot to 1.5 feet below the 
surface from November through May 
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Surface runoff: Slow 
Flooding: None 
Hazard of soil blowing: Moderate 


Composition 


Freesoil soil and similar soils: 85 to 95 percent 
Contrasting inclusions: 5 to 15 percent 


Inclusions 


Contrasting inclusions: 

* The well drained Arkport and excessively drained 
Chelsea soils in the higher landscape positions 

* The very poorly drained Lamson soils in depressions 
* Pipestone soils, which are sandy throughout and are 
in landscape positions similar to those of the Freesoil 
Soil 

Similar inclusions: 

* Areas where the subsoil has an accumulation of clay 


Use and Management 


Land use: Dominant uses—cropland, pasture; other 
uses—woodland, building site development 


Cropland 


Major management concerns: Seasonal wetness, water 
erosion, soil blowing, compaction, tilth in the surface 
layer 

Management measures: 

* Surface and subsurface drainage systems are needed 

to reduce the wetness. 

* Subsurface drainage systems should be designed so 

that the rate of flowing water helps to keep fine sand 

and silt from plugging the tile lines. Also, suitable 
filtering material may be needed to keep the silt and 
fine sand from flowing into the tile lines. 

* Crop rotations that include grasses and legumes, 

conservation tillage, grassed waterways, and cover 

crops help to contro! water erosion. 

* Field windbreaks, vegetative barriers, crop residue 

management, and cover crops, such as rye, help to 

control soil blowing. 

* Minimizing tillage and tilling and harvesting at the 

proper moisture content help to prevent excessive 

compaction and maintain tilth. 

* Timing fertilizer applications according to the nutrient 

requirements of the crops, using split applications, and 

applying the fertilizer in bands can reduce the risk of 
nutrient leaching. 

* Because of the need to protect ground water, the 

amount of nutrients added when manure and fertilizer 

are applied should not exceed the nutrient requirements 
of the crops. 

* Crop rotations that include legumes reduce the need 

for commercial fertilizer. Sod-based rotations control 

runoff and thus significantly reduce the loss of dissolved 
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and particulate nitrogen and phosphorus. 
Pasture 


Major management concerns: Seasonal wetness, 
compaction, overgrazing 

Management measures: 

* Restricted grazing during wet periods helps to prevent 

compaction and poor tilth. 

* Proper stocking rates, a planned grazing system, and 

deterred grazing during wet periods help to keep the 

pasture in good condition. 

Woodland 

Major management concerns: Equipment limitation, 
seedling mortality, windthrow hazard 

Management measures: 

* Skidders should not be used during wet periods, when 

ruts form easily. 

* The seasonal high water table restricts the use of 

equipment to midsummer, when the soil is dry, or 

midwinter, when the soil is frozen. 

* Trees that can withstand seasonal wetness should be 

selected for planting. 

* Special site preparation, such as bedding before 

planting, can reduce the seedling mortality rate. 

* Windthrow can be minimized by harvest methods that 

do not leave the remaining trees widely spaced, such 

as selective cutting and strip cutting. 

Buildings 

Major management concerns: Seasonal wetness, the 
instability of cutbanks 

Management measures: 

* A surface or subsurface drainage system helps to 

lower the water table. 

* The sides of shallow excavations should be 

reinforced. 


Septic tank absorption fields 

Major management concerns: Seasonal wetness 

Management measures: 

* Mounding or adding suitable fill material helps to raise 

the absorption field above the water table. 
Interpretive Groups 


Land capability classification: lllw 
Woodland ordination symbol: 3W 
Michigan soil management group: 3b-s 


22B—Gowdy loamy fine sand, 1 to 6 percent 
slopes 
Setting 


Landform: Nearly level and undulating areas on ground 
moraines 
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Shape of areas: Irregular 
Size of areas: 3 to 125 acres 


Typical Profile 


Surface layer: 
0 to 9 inches—dark brown loamy fine sand 


Subsoil: 

9 to 28 inches—brown and yellowish brown, loose fine 
sand 

28 to 32 inches—dark brown and pale brown, firm silty 
clay and fine sandy loam 

32 to 42 inches— strong brown, firm silty clay loam 


Substratum: 
42 to 60 inches—strong brown silty clay loam 


Soil Properties and Qualities 


Permeability: Rapid in the upper part of the profile and 
slow in the lower part 

Available water capacity: Moderate 

Drainage class: Well drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Very slow 

Flooding: None 

Hazard of soil blowing: Moderate 


Composition 


Gowdy soil and similar soils: 85 to 95 percent 
Contrasting inclusions: 5 to 15 percent 


Inclusions 


Contrasting inclusions: 

* The well drained Scalley and Perrinton soils, which 
have a loamy surface layer and a clayey subsoil and 
are in landscape positions similar to those of the Gowdy 
soil 

* The well drained Spinks soils, which have loamy 
lamellae in the subsoil and are in landscape positions 
similar to those of the Gowdy soil 

* The somewhat poorly drained Arkona soils in 
drainageways and on foot slopes 


Similar inclusions: 
* Areas where the substratum has less clay 
Use and Management 

Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site development 

Cropland 

Major management concerns: Water erosion, soil 
blowing, seasonal droughtiness, a low content of 
organic matter 


Management measures: 
° Crop rotations that include grasses and legumes, 
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conservation tillage, grassed waterways, and cover 

crops help to control water erosion. 

* Applying a system of conservation tillage, establishing 

windbreaks, planting vegetative barriers of rye, growing 

cover crops, stripcropping, and leaving crop residue on 

the surface help to control soil blowing. 

* Leaving crop residue on the surface and adding other 

organic material help to conserve moisture. 

* Inclusion of green manure crops in the cropping 

sequence, no-till planting, and crop residue 

management increase the content of organic matter. 

* Timing fertilizer applications according to the nutrient 

requirements of the crops, using split applications, and 

applying the fertilizer in bands can reduce the risk of 

nutrient leaching. 

* Because of the need to protect ground water, the 

amount of nutrients added when manure and fertilizer 

are applied should not exceed the nutrient requirements 

of the crops. 

Woodland 

Major management concerns: None 

Pasture 

Major management concerns: Seasonal droughtiness, 
overgrazing 

Management measures: 

* Proper stocking rates and short-duration grazing 

during the summer help to control soil blowing and 

water erosion, maintain plant density and hardiness, 

and keep the pasture in good condition. 

Buildings 

Major management concerns: A high shrink-swell 
potential in the lower part of the subsoil and in the 
substratum, the instability of cutbanks 


Management measures: 

* Properly designing and strengthening footings and 

foundations can help to prevent the structural damage 

caused by shrinking and swelling. 

* The sides of shallow excavations should be 

reinforced. 

Septic tank absorption fields 

Major management concerns: Rapid permeability in the 
upper part of the subsoil, which causes poor 
filtering and a hazard of ground-water pollution; 
slow permeability in the lower part of the subsoil 
and in the substratum 

Management measures: 

* Enlarging or pressurizing the absorption field or 

installing alternating drain fields helps to overcome the 

restricted permeability. 


Interpretive Groups 
Land capability classification: Me 


Soil Survey 


Woodland ordination symbol: 3A 
Michigan soil management group: 4/1a 


22C—Gowdy loamy fine sand, 6 to 12 
percent slopes 

Setting 
Landform: Rolling areas on ground moraines 


Shape of areas: Irregular 
Size of areas: 10 to 120 acres 


Typical Profile 


Surface layer: 
0 to 9 inches—dark brown loamy fine sand 


Subsoil: 

9 to 28 inches—brown and yellowish brown, loose fine 
sand 

28 to 32 inches—dark brown and pale brown, firm silty 
clay and fine sandy loam 

32 to 42 inches—strong brown, firm silty clay loam 


Substratum: 
42 to 60 inches—strong brown silty clay loam 


Soil Properties and Qualities 


Permeability: Rapid in the upper part of the profile and 
slow in the lower part 

Available water capacity: Moderate 

Drainage class: Well drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Slow 

Flooding: None 

Hazard of soil blowing: Moderate 


Composition 


Gowdy soil and similar soils: 85 to 95 percent 
Contrasting inclusions: 5 to 15 percent 


inclusions 


Contrasting inclusions: 

* The well drained Perrinton and Scalley soils, which 
have a loamy surface layer and a clayey subsoil and 
are in landscape positions similar to those of the Gowdy 
soil 

* The well drained Spinks soils, which have loamy 
lamellae in the subsoil and are in landscape positions 
similar to those of the Gowdy soil 


Similar inclusions: 
* Areas where the substratum has less clay . 
Use and Management 


Land use: Dominant uses—cropland, pasture; other 
uses—woodland, building site development 


Oceana County, Michigan 


Cropland 


Major management concerns: Water erosion, soil 
blowing, seasonal droughtiness, a low content of 
organic matter 


Management measures: 

* Crop rotations that include grasses and legumes, 
conservation tillage, grassed waterways, and cover 
crops help to control water erosion. 

* Applying a system of conservation tillage, establishing 
windbreaks, planting vegetative barriers of rye, growing 
cover crops, stripcropping, and leaving crop residue on 
the surface help to control soil blowing. 

* Leaving crop residue on the surface and adding other 
organic material help to conserve moisture. 

* Inclusion of green manure crops in the cropping 
sequence, no-till planting, and crop residue 
management increase the content of organic matter. 

* Timing fertilizer applications according to the nutrient 
requirements of the crops, using split applications, and 
applying the fertilizer in bands can reduce the risk of 
nutrient leaching. 

* Because of the need to protect ground water, the 
amount of nutrients added when manure and fertilizer 
are applied should not exceed the nutrient requirements 
of the crops. 


Woodland 
Major management concerns: None 
Pasture 


Major management concerns: Seasonal droughtiness, 
overgrazing 


Management measures: 

* Proper stocking rates and short-duration grazing 
during the summer help to control soil blowing and 
water erosion, maintain plant density and hardiness, 
and keep the pasture in good condition. 


Buildings 


Major management concerns: A high shrink-swell 
potential in the lower part of the subsoil and in the 
substratum, the instability of cutbanks, slope 


Management measures: 

* Properly designing and strengthening footings and 
foundations can help to prevent the structural damage 
caused by shrinking and swelling. 

* The sides of shallow excavations should be 
reinforced. 

* Buildings should be designed so that they conform to 
the natural slope of the land. Land shaping is necessary 
in some areas. 


Septic tank absorption fields 


Major management concerns: Rapid permeability in the 
upper part of the subsoil, which causes poor 
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filtering and a hazard of ground-water pollution; 
slow permeability in the lower part of the subsoil 
and in the substratum; slope 
Management measures: 
Enlarging or pressurizing the absorption field or 
installing alternating drain fields helps to overcome the 
restricted permeability. 


Interpretive Groups 
Land capability classification: IVe 
Woodland ordination symbol: 3A 
Michigan soil management group: 4/18 


23A—Arkona loamy fine sand, 0 to 3 
percent slopes 


Setting 
Landform: Drainageways on lake plains and ground 
moraines 
Shape of areas: Irregular 
Size of areas: 3 to 80 acres 


Typical Profile 
Surface layer: 
0 to 7 inches—very dark gray loamy fine sand 
Subsurface layer: 
7 to 14 inches—grayish brown fine sand 
Subsoil: 
14 to 31 inches—dark brown and strong brown, mottled, 
loose fine sand 
31 to 36 inches—reddish brown, mottled, firm silty clay 
Substratum: 
36 to 60 inches—brown, mottled silty clay 


Soil Properties and Qualities 


Permeability: Rapid in the upper part of the profile and 
very slow in the lower part 

Available water capacity: Low 

Drainage class: Somewhat poorly drained 

Seasonal high water table: Perched 1 to 2 feet below 
the surface from November through May 

Surface runoff: Very slow 

Flooding: None 

Hazard of soil blowing: Moderate 


Composition 
Arkona soil and similar soils: 85 to 95 percent 
Contrasting inclusions: 5 to 15 percent 
Inclusions 


Contrasting inclusions: 

* The well drained Claybanks, Gowdy, and Perrinton 
soils in the higher landscape positions 

* The somewhat poorly drained Del Rey and Nappanee 
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soils, which are clayey throughout and are in landscape 
positions similar to those of the Arkona soil 
* The very poorly drained Hoytville soils in depressions 


Similar inclusions: 
* Areas where the substratum has less clay 


Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site development 


Cropland 


Major management concerns: Seasonal wetness, soil 
blowing, a low content of organic matter, seasonal 
droughtiness 


Management measures: 

* Surface and subsurface drainage systems are needed 
to reduce the wetness. 

* Applying a system of conservation tillage, establishing 
windbreaks, planting vegetative barriers of rye, growing 
cover crops, stripcropping, and leaving crop residue on 
the surface help to control soil blowing. 

* Leaving crop residue on the surface and adding other 
organic material help to conserve moisture. 

* Increasing the content of organic matter in the root 
zone can improve the ability of the soil to hold water, 
nutrients, and pesticides and reduces the risk of 
ground-water pollution. 

* Because of the need to protect ground water, the 
amount of nutrients added when manure and fertilizer 
are applied should not exceed the nutrient requirements 
of the crops. 


Woodland 
Major management concerns: Equipment limitation 


Management measures: 

* Skidders should not be used during wet periods, when 
ruts form easily. 

* Equipment can be used only during dry summer 
months and duríng periods in winter when the soil is 
frozen. 


Pasture 


Major management concerns: Seasonal wetness, 
seasonal droughtiness, overgrazing 


Management measures: 

* The only hay and pasture plants that should be 
seeded are those that can withstand periodic inundation 
and seasonal wetness. 

* Deferred grazing during wet periods helps to keep the 
pasture in good condition. 

* Proper stocking rates and short-duration grazing 
during the summer help to control soil blowing and 
water erosion, maintain plant density and hardiness, 
and keep the pasture in good condition. 


Soil Survey 


Buildings 

Major management concerns: A high shrink-swell 
potential in subsoil and substratum, seasonal 
wetness, the instability of cutbanks 


Management measures: 

* Properly designing and strengthening footings and 
foundations can help to prevent the structural damage 
caused by shrinking and swelling. 

* A surface or subsurface drainage system helps to 
lower the water table. 

* The sides of shallow excavations should be 
reinforced. 


Septic tank absorption fields 


Major management concerns: Seasonal wetness; rapid 
permeability in the upper part of the subsoil, which 
causes poor filtering and a hazard of ground-water 
pollution; very slow permeability in the lower part of 
the subsoil and in the substratum 


Management measures; 

* Filling or mounding with suitable material helps to 
raise the absorption field above the water table. 

* Enlarging or pressurizing the absorption field or 
installing alternating drain fields helps to overcome the 
restricted permeability. 


Interpretive Groups 
Land capability classification: lllw 
Woodland ordination symbol: 2W 
Michigan soil management group: 4/15 


24—Sickles loamy sand 
Setting 
Landform: Depressions and drainageways on lake 
plains 
Slope: 0 to 2 percent 
Shape of areas: Irregular 
Size of areas: 3 to 80 acres 


Typical Profile 


Surface layer: 

0 to 9 inches—black loamy sand 

Substratum: 

9 to 17 inches—grayish brown, mottled sand 

17 to 32 inches—grayish brown sand 

32 to 60 inches—dark gray, mottled silty clay loam 


Soil Properties and Qualities 
Permeability: Rapid in the upper part of the profile and 
very slow in the lower part 
Available waler capacity: Low 
Drainage class: Poorly drained 


Oceana County, Michigan 


Seasonal high water table: 1 foot above to 1 foot below 
the surface from December through May 

Surface runoff: Very slow or ponded 

Flooding: None 

Hazard of soil blowing: Moderate 


Composition 


Sickles soil and similar soils: 90 to 95 percent 
Contrasting inclusions: 5 to 10 percent 


Inclusions 


Contrasting inclusions: 

* The somewhat poorly drained Arkona and Del Rey 
soils in the slightly higher landscape positions 

* The very poorly drained Lamson soils, which have a 
stratified substratum and are in landscape positions 
similar to those of the Sickles soil 


Similar inclusions: 

* Areas where the surface layer is more than 10 inches 
thick 

* Areas where the clayey part of the substratum is at a 
depth of 40 to 60 inches 


Use and Management 


Land use: Dominant uses—woodland, cropland; other 
uses—pasture, building site development 


Woodland 


Major management concerns: Equipment limitation, 
seedling mortality, windthrow hazard 


Management measures: 

* Skidders should not be used during wet períods, when 
ruts form easily. 

* The seasonal high water table restricts the use of 
equipment to midsummer, when the soil is dry, or 
midwinter, when the soil is frozen. 

* Because of wetness and severe seedling mortality, 
trees generally are not planted on this soil. 

* Windthrow can be minimized by harvest methods that 
do not leave the remaining trees widely spaced, such 
as selective cutting and strip cutting. 


Cropland 


Major management concerns: Seasonal wetness, soil 
blowing, seasonal droughtiness 


Management measures: 

* Surface and subsurface drainage systems are needed 
to reduce the wetness. i 

* Applying a system of conservation tillage, establishing 
windbreaks, planting vegetative barriers of rye, growing 
cover crops, stripcropping, and leaving crop residue on 
the surface help to control soil blowing. 

* Leaving crop residue on the surface and adding other 
organic material help to conserve moisture. 
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Pasture 


Major management concerns: Seasonal wetness, 
seasonal droughtiness, overgrazing 


Management measures: 

* The only hay and pasture plants that should be 

seeded are those that can withstand periodic inundation 

and seasonal wetness. 

* Proper stocking rates, controlled grazing, and 

restricted use during dry periods help to keep the 

pasture in good condition. 

Buildings 

Major management concerns: Ponding, the instability of 
cutbanks 

* Because of the ponding, this soil is generally unsuited 

to building site development. 

Septic tank absorption fields 

Major management concerns: Ponding, rapid 
permeability in the subsoil, slow permeability in the 
substratum 

* Because of the ponding, this soil is generally unsuited 

to septic tank absorption fields. 


interpretive Groups 


Land capability classification: Vw 
Woodiand ordination symbol: 5W 
Michigan soil management group: 4/1c 


25B—Gowdy-Perrinton complex, 1 to 6 
percent slopes 


Setting 
Landform: Nearly level and undulating areas on ground 
moraines 
Shape of areas: Irregular 
Size of areas: 5 to 20 acres 


Typical Profile 

Gowdy 

Surface layer: 

0 to 9 inches—dark brown loamy fine sand 

Subsoil: 

9 to 28 inches—brown and yellowish brown, loose fine 
sand 

28 to 32 inches—dark brown, firm silty clay loam and 
pale brown fine sandy loam 

32 to 42 inches—strong brown, firm silty clay loam 

Substratum: 

42 to 60 inches—strong brown silty clay loam 

Perrinton 

Surface layer: 

0 to 9 inches—very dark grayish brown fine sandy loam 
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Subsoil: 

9 to 18 inches—grayish brown fine sandy loam and 
dark brown, mottled, firm silty clay loam 

18 to 35 inches—dark brown silty clay loam and strong 
brown, firm silty clay 

Substratum: 

35 to 60 inches—dark brown and yellowish brown silty 
clay 


Soil Properties and Qualities 

Permeability: Gowdy—rapid in the upper part of the 
profile and slow in the lower part; Perrinton—siow 

Available water capacity: Gowdy—moderate; Perrinton— 
high 

Drainage class: Well drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Gowdy—very slow; Perrinton—medium 

Flooding: None 

Hazard of soil blowing: Gowdy—mocerate; Perrinton— 
none 


Composition 
Gowdy soil and similar soils: 40 to 60 percent 


Perrinton soil and similar soils: 35 to 40 percent 
Contrasting inclusions: 5 to 20 percent 


Inclusions 


Contrasting inclusions: 

* The poorly drained Bono soils in depressions 

* The somewhat poorly drained Arkona and Ithaca soils 
in drainageways and on foot slopes 

* The well drained Spinks soils, which are sandy in the 
lower part of the subsoil and are in landscape positions 
similar to those of the Gowdy and Perrinton soils 
Similar inclusions: 

* Areas where the Gowdy soil has less clay in the 
substratum 

* Areas where the Perrinton soil is sandy at a depth of 
more than 40 inches 

* Areas where the subsoil in the Perrinton soil has less 
clay 

* Areas where the Perrinton soil is moderately well 
drained 


Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site development 


Cropland 


Major management concerns: Water erosion on both 
Soils; compaction and tilth in the surface layer of the 
Perrinton soil; soil blowing, seasonal droughtiness, 
and a low content of organic matter in areas of the 
Gowdy soil 


Soil Survey 


Management measures: 

* Crop rotations that include close-growing crops, 
conservation tillage, grassed waterways, cover crops, 
and crop residue management help to prevent 
excessive erosion. 

* Minimizing tillage and tilling and harvesting at the 
proper moisture content help to prevent excessive 
compaction and maintain tilth. 

* Applying a system of conservation tillage, establishing 
windbreaks, planting vegetative barriers of rye, growing 
cover crops, stripcropping, and leaving crop residue on 
the surface help to control soil blowing. 

* Leaving crop residue on the surface and adding other 
organic material help to conserve moisture. 

* Inclusion of green manure crops in the cropping 
sequence, no-till planting, and crop residue 
management increase the content of organic matter. 

* Timing fertilizer applications according to the nutrient 
requirements of the crops, using split applications, and 
applying the fertilizer in bands can reduce the rísk of 
nutrient leaching. 

* Because of the need to protect ground water, the 
amount of nutrients added when manure and fertilizer 
are applied should not exceed the nutrient requirements 
of the crops. 

Woodland 

Major management concerns: None 

Pasture 


Major management concerns: Compaction in areas of 
the Perrinton soil, seasonal droughtiness in the 
Gowdy soil, overgrazing on both soils 

Management measures: 

* Restricted grazing during wet periods helps to prevent 

compaction and poor tilth. 

* Proper stocking rates and short-duration grazing 

during the summer help to control soil blowing and 

water erosion, maintain plant density and hardiness, 
and keep the pasture in good condition. 

Buildings 

Major management concerns: Shrink-swell potential 
throughout the Perrinton soil and in the lower part ol 
the subsoil and in the substratum of the Gowdy soil, 
the instability of cutbanks in areas of the Gowdy soil 


Management measures: 

* Properly designing and strengthening footings and 

foundations can help to prevent the structural damage 

caused by shrinking and swelling. 

* The sides of shallow excavations should be 

reinforced. 

Septic tank absorption fields 

Major management concerns: Rapid permeability in the- 
upper part of the subsoil of the Gowdy soil, which 


Oceana County, Michigan 


causes poor filtering and a hazard of ground-water 
pollution; slow permeability in the Perrinton soil and 
in the lower part of the subsoil and in the 
substratum of the Gowdy soil 
Management measures: 
* Enlarging or pressurizing the absorption field or 
installing alternating drain fields helps to overcome the 
restricted permeability. 


Interpretive Groups 
Land capability classification: We 
Woodland ordination symbol: Gowdy—3A; Perrinton—4A 
Michigan soil management group: Gowdy—4/1a; 
Perrinton—1.5a 


25C—Gowdy-Perrinton complex, 6 to 12 
percent slopes 


Setting 
Landform: Rolling areas on ground moraines 
Shape of areas: Irregular 
Size of areas: 15 to 120 acres 


Typical Profile 
Gowdy 


Surface layer: 

0 to 9 inches—dark brown loamy fine sand 

Subsoil: 

9 to 28 inches—brown and yellowish brown, loose fine 
sand 

28 to 32 inches—dark brown, firm silty clay loam and 
pale brown fine sandy loam 

32 to 42 inches—strong brown, firm silty clay loam 

Substratum: 

42 to 60 inches—strong brown silty clay loam 


Perrinton 


Surface layer: 

0 to 9 inches—very dark grayish brown fine sandy loam 

Subsurface layer: 

9 to 18 inches—grayish brown fine sandy loam and 
strong brown, mottled, firm silty clay loam 

18 to 35 inches—dark brown silty clay loam and strong 
brown, firm silty clay 

Substratum: 

35 to 60 inches—dark brown and yellowish brown silty 
clay 


Soil Properties and Qualities 
Permeability: Gowdy—rapid in the upper part of the 
profile and slow in the lower part; Perrinton—slow 
Available water capacity: Gowdy—moderate; Perrinton— 
high 
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Drainage class: Well drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Gowdy—slow; Perrinton—medium 

Flooding: None 

Hazard of soil blowing: Gowdy—moderate; Perrinton— 
none 


Composition 
Gowdy soil and similar soils: 40 to 60 percent 


Perrinton soil and similar soils: 35 to 40 percent 
Contrasting inclusions: 5 to 20 percent 


Inclusions 


Contrasting inclusions: 

* The somewhat poorly drained Arkona and Ithaca soils 
in depressions and on foot slopes 

* The well drained Spinks soils, which are sandy in the 
lower part of the subsoil and are in landscape positions 
similar to those of the Gowdy and Perrinton soils 


Similar inclusions: 

* Areas where the substratum in the Gowdy soil has 
less clay 

* Areas where the Perrinton soil is sandy at a depth of 
more than 40 inches 

* Areas where the subsoil in the Perrinton soil has less 
clay 


Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site development 

Cropland 

Major management concerns: Water erosion on both 
soils; tilth in the Perrinton soil; soil blowing, 
seasonal droughtiness, and a low content of organic 
matter in the Gowdy soil 


Management measures: 

* Crop rotations that include close-growing crops, 
conservation tillage, grassed waterways, cover crops, 
and crop residue management help to prevent 
excessive erosion. 

* Crop residue management, no-till planting, a cropping 
sequence that includes grasses and legumes, and 
minimum tillage help to maintain tilth. 

* Minimizing tillage and tilling and harvesting at the 
proper moisture content help to prevent excessive 
compaction and maintain tilth. 

* Applying a system of conservation tillage, establishing 
windbreaks, planting vegetative barriers of rye, growing 
cover Crops, stripcropping, and leaving crop residue on 
the surface help to control soil blowing. 

* Leaving crop residue on the surface and adding other 
organic material help to conserve moisture. 

* Inclusion of green manure crops in the cropping 
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sequence, no-till planting, and crop residue 

management increase the content of organic matter. 

* Timing fertilizer applications according to the nutrient 

requirements of the crops, using split applications, and 

applying the fertilizer in bands can reduce the risk of 

nutrient leaching. 

* Because of the need to protect ground water, the 

amount of nutrients added when manure and fertilizer 

are applied should not exceed the nutrient requirements 

of the crops. 

Woodland 

Major management concerns: None 

Pasture 

Major management concerns: Compaction in areas of 
the Perrinton soil, seasonal droughtiness in the 
Gowdy soil, overgrazing on both soils 

Management measures: 

* Restricted grazing during wet periods helps to prevent 

compaction and poor tilth. 

* Proper stocking rates and short-duration grazing 

during the summer help to control soil blowing and 

water erosion, maintain plant density and hardiness, 

and keep the-pasture in good condition. 

Buildings 

Major management concerns: Shrink-swell potential 
throughout the Perrinton soil and in the lower part of 
the subsoil and in the substratum of the Gowdy soil, 
the instability of cutbanks in areas of the Gowdy 
soil, the slope of both soils 

Management measures: 

* Properly designing and strengthening footings and 

foundations can help to prevent the structural damage 

caused by shrinking and swelling. 

e The sides of shallow excavations should be 

reinforced. 

* Buildings should be designed so that they conform to 

the natural slope of the land. Land shaping is necessary 

in some areas. 

Septic tank absorption fields 

Major management concerns: Rapid permeability in the 
upper part of the subsoil in the Gowdy soil, which 
causes poor filtering and a hazard of ground-water 
pollution; slow permeability in the Perrinton soil and 
in the lower part of the subsoil and in the 
substratum of the Gowdy soi! 

Management measures: 

* Enlarging or pressurizing the absorption field or 

installing alternating drain fields helps to overcome the 

restricted permeability. 


Interpretive Groups 
Land capability classification: IVe 


Soil Survey 


Woodland ordination symbol: Gowdy—3A; Perrinton—4A 
Michigan soil management group: Gowdy—4/1a; 
Perrinton—1.5a 


25D—Gowdy-Perrinton complex, 12 to 18 
percent slopes 


Setting 


Landform: Hilly areas on end moraines 
Shape of areas: Irregular 
Size of areas: 15 to 120 acres 


Typical Profile 
Gowdy 


Surface layer: 
0 to 9 inches—dark brown loamy fine sand 


Subsoil: 

9 to 28 inches—brown and yellowish brown, loose fine 
sand 

28 to 32 inches—dark brown, firm silty clay loam and 
pale brown fine sandy loam 

32 to 42 inches—strong brown, firm silty clay loam 


Substratum: 
42 to 60 inches—strong brown silty clay loam 


Perrinton 


Surface layer: 
0 to 9 inches—very dark grayish brown fine sandy loam 


Subsurface layer: 

9 to 18 inches—grayish brown fine sandy loam and 
strong brown, mottled, firm silty clay loam 

18 to 35 inches—dark brown silty clay loam and strong 
brown, firm silty clay 


Substratum: 
35 to 60 inches—dark brown and yellowish brown silty 
clay 


Soil Properties and Qualities 


Permeability: Gowdy—rapid in the upper part of the 
profile and slow in the lower part; Perrinton—slow 

Available water capacity: Gowdy—moderate; Perrinton— 
high 

Drainage class: Well drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Gowdy— slow; Perrinton—rapid 

Flooding: None 

Hazard of soil blowing: Gowdy—moderate; Perrinton— 
none 


Composition 
Gowdy soil and similar soils: 40 to 60 percent 


Oceana County, Michigan 


Perrinton soil and similar soils: 30 to 50 percent 
Contrasting inclusions: 5 to 10 percent : 


Inclusions 


Contrasting inclusions: 

* The well drained Spinks soils, which are sandy in the 
lower part of the subsoil and are in landscape positions 
similar to those of the Gowdy and Perrinton soils 


Similar inclusions: 

* Areas where the substratum in the Gowdy soil has 
less clay 

* Areas where the Perrinton soil is sandy at a depth of 
more than 40 inches 

* Areas where the subsoil in the Perrinton soil has less 
clay 


Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site development 


Cropland 


Major management concerns: Water erosion on both 
soils; compaction and tilth in the surface layer of the 
Perrinton soil; soil blowing, seasonal droughtiness, 
and a low content of organic matter in areas of the 
Gowdy soil 


Management measures: 

* Crop rotations that include close-growing crops, 
conservation tillage, grassed waterways, cover crops, 
and crop residue management help to prevent 
excessive erosion. 

* Minimizing tillage and tilling and harvesting at the 
proper moisture content help to prevent excessive 
compaction and maintain tilth. 

* Applying a system of conservation tillage, establishing 
windbreaks, planting vegetative barriers of rye, growing 
cover crops, stripcropping, and leaving crop residue on 
the surface help to control soil blowing. 

* Leaving crop residue on the surface and adding other 
organic material help to conserve moisture. 

* Inclusion of green manure crops in the cropping 
sequence, no-till planting, and crop residue 
management increase the content of organic matter 

* Timing fertilizer applications according to the nutrient 
requirements of the crops, using split applications, and 
applying the fertilizer in bands can reduce the risk of 
nutrient leaching. 

* Because of the need to protect ground water, the 
amount of nutrients added when manure and fertilizer 
are applied should not exceed the nutrient requirements 
of the crops. 


Woodland 
Major management concerns: None 
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Pasture 


Major management concerns: Compaction in areas of 
the Perrinton soil, seasonal droughtiness in the 
Gowdy soil, overgrazing on both soils 


Management measures: 

* Restricted grazing during wet periods helps to prevent 

compaction and poor tilth. 

* Proper stocking rates and short-duration grazing 

during the summer help to control soil blowing and 

water erosion, maintain plant density and hardiness, 

and keep the pasture in good condition. 

Buildings 

Major management concerns: Shrink-swell potential 
throughout the Perrinton soil and in the lower part of 
the subsoil and in the substratum of the Gowdy soil, 
the instability of cutbanks in areas of the Gowdy 
Soil, the slope of both soils 

Management measures: 

* Properly designing and strengthening footings and 

foundations can help to prevent the structural damage 

caused by shrinking and swelling. 

* The sides of shallow excavations should be 

reinforced. 

* Because of the slope, these soils are poorly suited to 

building site development without extensive land 

shaping. 

Septic tank absorption fields 

Major management concerns: Rapid permeability in the 
upper part of the subsoil in the Gowdy soil, which 
causes poor filtering and a hazard of ground-water 
pollution; slow permeability in the Perrinton soil and 
in the lower part of the subsoil in the Gowdy soil; 
the slope of both soils 

Management measures: 

* Enlarging or pressurizing the absorption field or 

installing alternating drain fields helps to overcome the 

restricted permeability. 

* Land shaping, pressurizing the absorption field, and 

installing the distribution lines on the contour help to 

overcome the slope. 


Interpretive Groups 


Land capability classification: Vle 

Woodland ordination symbol: Gowdy—3A; Perrinton—4A 

Michigan soil management group: Gowdy—4/1a; 
Perrinton—1.5a 


25E—Gowdy-Perrinton complex, 18 to 35 
percent slopes 

Setting 
Landform: Steep areas on end moraines 
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Shape of areas: Irregular or elongated 
Size of areas: 5 to 100 acres 


Typical Profile 
Gowdy 


Surface layer: 
0 to 9 inches—dark brown loamy fine sand 


Subsoil: 

9 to 28 inches—brown and yellowish brown, loose fine 
sand 

28 to 32 inches—dark brown, firm silty clay loam and 
pale brown fine sandy loam 

32 to 42 inches—strong brown, firm silty clay loam 


Substratum: 
42 to 60 inches—strong brown silty clay loam 


Perrinton 


Surface layer: 
0 to 9 inches—very dark grayish brown fine sandy loam 


Subsurface layer: 

9 to 18 inches—grayish brown fine sandy loam and 
strong brown, mottled, firm silty clay loam 

18 to 35 inches—dark brown silty clay loam and strong 
brown, firm silty clay 

Substratum: 

35 to 60 inches—dark brown and yellowish brown silty 
clay 


Soil Properties and Qualities 


Permeability: Gowdy—rapid in the upper part of the 
profile and slow in the lower part; Perrinton—slow 

Available water capacity: Gowdy—moderate; Perrinton— 
high 

Drainage class: Well drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Rapid 

Flooding: None 

Hazard of soil blowing: Gowdy—moderate; Perrinton— 
none 


Composition 


Gowdy soil and similar soils: 40 to 60 percent 
Perrinton soil and similar soils: 30 to 50 percent 


Inclusions 


Similar inclusions: 

* Areas where the substratum in the Gowdy soil has 
less clay : 

* Areas where the Perrinton soil is sandy at a depth of 
more than 40 inches 

* Areas where the subsoil in the Perrinton soil has less 
clay 


Soil Survey 


Use and Management 


Land use: Dominant use—woodland; other use— 
building site development 


Woodland 


Major management concerns: Erosion hazard, 
equipment limitation 

Management measures: 

* Because of the erosion hazard, logging roads and skid 

trails should be established on the contour and water 

should be removed by water bars, out-sloping or in- 

sloping road surfaces, culverts, and drop structures. 

* Because of the slope, special care is needed in laying 

out logging roads and landings and in operating logging 

equipment. Logging roads should be designed so that 

they conform to the topography. The grade should be 

kept as low as possible. 

Buildings 

Major management concerns: Shrink-swell potential 
throughout the Perrinton soil and in the lower part of 
the subsoil and in the substratum of the Gowdy soil, 
the instability of cutbanks in areas of the Gowdy 
soil, the slope of both soils 

* Because of the slope, these soils are generally 

unsuited to building site development. 

Septic tank absorption fields 

Major management concerns: Rapid permeability in the 
upper part of the subsoil in the Gowdy soil, slow 
permeability in the Perrinton soil and in the lower 
part of the subsoil and in the substratum of the 
Gowdy soil, the slope of both soils 

* Because of the slope, these soils are generally 

unsuited to septic tank absorption fields. 


Interpretive Groups 


Land capability classification: Vlle 

Woodland ordination symbol: Gowdy—3R; Perrinton— 
4R 

Michigan soil management group: Gowdy—4/1a; 
Perrinton—1.5a 


26A—Arkona-Ithaca complex, 0 to 3 percent 
slopes 
Setting 

Landform: Drainageways on ground moraines 
Shape of areas: Irregular 
Size of areas: 10 to 250 acres 

Typical Profile 
Arkona 


Surface layer: 
0 to 7 inches—very dark gray loamy fine sand 


Oceana County, Michigan 


Subsurface layer: 
7 to 14 inches—grayish brown fine sand 


Subsoil: 

14 to 31 inches—dark brown and strong brown, mottied, 
loose fine sand 

31 to 36 inches—reddish brown, firm silty clay 


Substratum: 
36 to 60 inches—brown, mottled silty clay 


Ithaca 


Surface layer: 
0 to 9 inches—very dark gray loam 


Subsoil: 

9 to 13 inches—pale brown fine sandy loam and dark 
brown, firm clay loam 

13 to 24 inches—dark brown, mottled, firm clay loam 

24 to 60 inches—dark yellowish brown and brown, 
mottled clay loam 


Soil Properties and Qualities 


Permeability: Arkona—rapid in the upper part of the 
profile and very slow in the lower part; Ithaca—slow 

Available water capacity: Arkona—low; Ithaca—high 

Drainage class: Somewhat poorly drained 

Seasonal high water table: Arkona—perched 1 to 2 feet 
below the surface from November through May; 
Ithaca—1 to 2 feet below the surface from October 
through May 

Surface runoff: Arkona—very slow; Ithaca—medium 

Flooding: None 

Hazard of soil blowing: Arkona—moderate; Ithaca—none 


Composition 
Arkona soil and similar soils: 40 to 60 percent 
Ithaca soil and similar soils: 35 to 45 percent 
Contrasting inclusions: 5 to 15 percent 


Inclusions 


Contrasting inclusions: 

* The poorly drained Bono soils in depressions 

* The well drained Marlette, Perrinton, and Gowdy soils 
in the higher landscape positions 


Similar inclusions: 

* Areas where the subsoil in the Ithaca soil has more 
clay 

* Areas where the substratum in the Ithaca soil is sandy 
or stratified 

* Areas where the subsoil in the Ithaca soil has less 
clay 

* Areas of the Arkona soil in which the lower part of the 
subsoil and all of the substratum have less clay 


Use and Management 
Land use: Dominant uses—cropland, woodland; other 
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uses—pasture, building site development 
Cropland 


Major management concerns: Seasonal wetness in both 
Soils; water erosion, slow permeability, compaction, 
and tilth in areas of the Ithaca soil; soil blowing, 
seasonal droughtiness, and a low content of organic 
matter in areas of the Arkona soil 


Management measures: 

* Surface and subsurface drainage systems are needed 
to reduce the wetness. 

* A system of conservation tillage that leaves crop 
residue on the surface helps to control water erosion, 
helps to prevent crusting during periods of heavy 
rainfall, and increases the rate of water infiltration. 

* Because of slow permeability, subsurface drains 
should be closely spaced. 

* Minimizing tillage and tilling and harvesting at the 
proper moisture content help to prevent excessive 
compaction and maintain tilth. 

* Applying a system of conservation tillage, establishing 
windbreaks, planting vegetative barriers of rye, growing 
cover crops, stripcropping, and leaving crop residue on 
the surface help to control soil blowing. 

* Leaving crop residue on the surface and adding other 
organic material help to conserve moisture. 

* Inclusion of green manure crops in the cropping 
sequence, no-till planting, and crop residue 
management increase the content of organic matter. 

* Increasing the content of organic matter in the root 
zone can improve the ability of the soils to hold water, 
nutrients, and pesticides and reduces the risk of 
ground-water pollution. 


Woodland 
Major management concerns: Equipment limitation 


Management measures: 

* Skidders should not be used during wet periods, when 
ruts form easily. 

* Equipment can be used only during dry summer 
months and during periods in winter when the soils are 
frozen. 

* Trees that can withstand seasonal wetness should be 
selected for planting. 


Pasture 


Major management concerns: Compaction in areas of 
the Ithaca soil, seasonal wetness and overgrazing 
on both soils, seasonal droughtiness in the Arkona 
Soil 

Management measures: 

* Restricted grazing during wet periods helps to prevent 

compaction and poor tilth. 

* Proper stocking rates, controlled grazing, and 
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restricted use during dry periods help to keep the 

pasture in good condition. 

Buildings 

Major management concerns: Seasonal wetness in both 
soils, shrink-swell potential in the lower part of the 
subsoil and in the substratum of the Arkona soil, the 
instability of cutbanks in areas of the Arkona soil 


Management measures: 

* A surface or subsurface drainage system helps to 
lower the water table. 

* Properly designing and strengthening footings and 
foundations can help to prevent the structural damage 
caused by shrinking and swelling. 

* The sides of shallow excavations in areas of the 
Arkona soil should be reinforced. 


Septic tank absorption fields 


Major management concerns: Seasonal wetness in both 
soils; slow permeability in the Ithaca soil and very 
slow permeability in the lower part of the subsoil 
and in the substratum of the Arkona soil; rapid 
permeability in the upper part of the subsoil in the 
Arkona soil, which causes poor filtering and a 
hazard of ground-water pollution 

Management measures: 

* Filling or mounding with suitable material helps to 

raise the absorption field above the water table. 

* Enlarging or pressurizing the absorption field or 

installing alternating drain fields helps to overcome the 

restricted permeability. 


interpretive Groups 


Land capability classification: Mw 

Woodland ordination symbol: Arkona—2W; Ithaca—4W 

Michigan soil management group: Arkona—4/1b; 
Ithaca—1.5b 


27B—Arkona-Del Rey complex, 0 to 4 
percent slopes 

Setting 
Landform: Drainageways on lake plains 
Shape of areas: Irregular 
Size of areas: 10 to 1,200 acres 

Typical Profile 

Arkona 


Surface layer: 
0 to 7 inches—very dark gray loamy fine sand 


Subsurface layer: 
7 to 14 inches—grayish brown fine sand 


Soil Survey 


Subsoil: 

14 to 31 inches—dark brown and strong brown, mottled, 
loose fine sand 

31 to 36 inches—reddish brown, firm silty clay 

Substratum: 

36 to 60 inches—brown, mottled silty clay 


Del Rey 

Surface layer: 

0 to 8 inches—very dark grayish brown silt loam 

Subsoil: 

8 to 32 inches—brown and yellowish brown, mottled, 
firm silty clay loam 

32 to 60 inches—yellowish brown, mottled silt loam 


Soil Properties and Qualities 

Permeability: Arkona—rapid in the upper part of the 
profile and very slow in the lower part; Del Rey— 
slow 

Available water capacity: Arkona—low; Del Rey— 
moderate 

Drainage class: Somewhat poorly drained 

Seasonal high water table: Arkona—perched 1 to 2 feet 
below the surface from November through May; Del 
Rey—1 to 3 feet below the surface from January 
through May 

Surface runoff: Arkona—very slow; Del Rey—medium 

Flooding: None 

Hazard of soil blowing: Arkona—moderate; Del Rey— 
none 


Composition 
Arkona soil and similar soils: 40 to 65 percent 


Del Rey soil and similar soils: 20 to 45 percent 
Contrasting inclusions: 5 to 20 percent 


Inclusions 
Contrasting inclusions: 
* The poorly drained Bono and Lamson soils in 
depressions 
* The well drained Grattan soils that have a loamy 
substratum and the well drained Gowdy soils in the 
higher landscape positions 
Similar inclusions: 
* Areas where the subsoil of the Arkona soil is sandy 
and is less than 20 inches thick 
* Areas where the substratum in the Del Rey soil is 
sandy 


Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site development 


Cropland 
Major management concerns: Seasonal wetness in both 
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soils; water erosion, slow permeability, compaction, 
and tilth in areas of the Del Rey soil; soil blowing, 
seasonal droughtiness, and a low content of organic 
matter in areas of the Arkona soil 


Management measures: 

* Surface and subsurface drainage systems are needed 
to reduce the wetness. 

* Subsurface drainage systems should be designed so 
that the rate of flowing water helps to keep fine sand 
and silt from plugging the tile lines. Also, suitable 
filtering material may be needed to keep the silt and 
fine sand from flowing into the tile lines. 

* A system of conservation tillage that leaves crop 
residue on the surface heips to control water erosion, 
helps to prevent crusting during periods of heavy 
rainfall, and increases the rate of water infiltration. 

* Because of restricted permeability, subsurface drains 
should be closely spaced. 

* Minimizing tillage and tilling and harvesting at the 
proper moisture content help to prevent excessive 
compaction and maintain tilth. 

* Applying a system of conservation tillage, establishing 
windbreaks, planting vegetative barriers of rye, growing 
cover crops, stripcropping, and leaving crop residue on 
the surface help to control soil blowing. 

* Leaving crop residue on the surface and adding other 
organic material help to conserve moisture. 

* Inclusion of green manure crops in the cropping 
sequence, no-till planting, and crop residue 
management increase the content of organic matter. 

* Including grasses and legumes in the cropping 
sequence can reduce nutrient losses, improve soil 
structure, and provide nitrogen for use by succeeding 
crops. 

* Timing fertilizer applications according to the nutrient 
requirements of the crops, using split applications, and 
applying the fertilizer in bands can reduce the risk of 
nutrient leaching. 

* Increasing the content of organic matter in the root 
zone can improve the ability of the soils to hold water, 
nutrients, and pesticides and reduces the risk of 
ground-water pollution. 


Woodland 


Major management concerns: Equipment limitation on 
both soils, seedling mortality and windthrow hazard 
on the Del Rey soil 

Management measures: 

* Skidders should not be used during wet periods, when 

ruts form easily. 

* Equipment can be used only during dry summer 

months and during periods in winter when the soils are 

frozen. 

* Because of the restricted permeability and the sticky 
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subsoil, logging roads should be gravelly and in some 
areas landings should be stabilized. 

* Special site preparation, such as bedding before 
planting, can reduce the seedling mortality rate. 

* Trees that can withstand seasonal wetness should be 
selected for planting. 

* Windthrow can be minimized by harvest methods that 
do not leave the remaining trees widely spaced, such 
as selective cutting and strip cutting. 


Pasture 


Major management concerns: Compaction in areas of 
the Del Rey soil, seasonal wetness and overgrazing 
on both soils, seasonal droughtiness in the Arkona 
soil 

Management measures: 

* Restricted grazing during wet periods helps to prevent 

compaction and poor tilth. 

* Proper stocking rates, controlled grazing, and 

restricted use during dry periods help to keep the 

pasture in good condition. 

Buildings 

Major management concerns: Seasonal wetness in both 
soils, shrink-swell potential in the upper part of the 
subsoil in the Arkona soil, the instability of cutbanks 
in areas of the Arkona soil 


Management measures: 

* A surface or subsurface drainage system helps to 
lower the water table. 

* Properly designing and strengthening footings and 
foundations can help to prevent the structural damage 
caused by shrinking and swelling. 

* The sides of shallow excavations in areas of the 
Arkona soil should be reinforced. 


Septic tank absorption fields 


Major management concerns: Seasonal wetness in both 
Soils; very slow permeability in the lower part of the 
subsoil and in the substratum of the Arkona soil; 
rapid permeability in the upper part of the subsoil in 
the Arkona soil, which causes poor filtering and a 
hazard of ground-water pollution 

Management measures: 

* Filling or mounding with suitable material helps to 

raise the absorption field above the water table. 

* Enlarging or pressurizing the absorption field or 

installing alternating drain fields helps to overcome the 

restricted permeability. 


Interpretive Groups 


Land capability classification: lllw 

Woodland ordination symbol: Arkona—2W; Del Rey—3C 

Michigan soil management group: Arkona—4/1b; Del 
Rey—1.5b 
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28B—Fern loamy fine sand, 0 to 6 percent 
slopes 
Setting 


Landform: Nearly level and undulating areas on ground 
moraines 

Shape of areas: Irregular 

Size of areas: 3 to 320 acres 


Typical Profile 


Surface layer: 

0 to 10 inches—dark brown loamy fine sand 

Subsoil: 

10 to 21 inches—brown, friable loamy fine sand 

21 to 30 inches—pale brown loamy fine sand and dark 
brown, friable loam 

30 to 51 inches—reddish brown, friable clay loam and 
pale brown loamy fine sand 

51 to 60 inches—dark brown, friable loam 


Soil Properties and Qualities 

Permeability: Rapid in the upper part of the profile and 
moderate in the lower part 

Available water capacity: Moderate 

Drainage class: Well drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Very slow 

Flooding: None 

Hazard of soil blowing: Moderate 


Composition 


Fern soil and similar soils: 85 to 95 percent 
Contrasting inclusions: 5 to 15 percent 


Inclusions 


Contrasting inclusions: 

* The somewhat poorly drained Arkona soils in 
drainageways and on foot slopes 

° The well drained Marlette and Remus soils, which are 
loamy throughout and are in landscape positions similar 
to those of the Fern soil 

* The well drained Spinks soils, which are sandy 
throughout and are in landscape positions similar to 
those of the Fern soil 

Similar inclusions: 

* Areas where the soil has a clayey substratum 

* Areas where the soil has a sandy substratum 

* Areas where the subsoil has more clay 


Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site development 


Cropland 
Major management concerns: Water erosion, soil 


Soil Survey 


blowing, seasonal droughtiness, a low content of 
organic matter 


Management measures: 

* Crop rotations that include close-growing crops, 

conservation tillage, grassed waterways, cover crops, 

and crop residue management help to prevent 

excessive erosion. 

* Applying a system of conservation tillage, establishing 

windbreaks, planting vegetative barriers of rye, growing 

cover crops, stripcropping, and leaving crop residue on 

the surface help to control soil blowing. 

« Leaving crop residue on the surface and adding other 

organic material help to conserve moisture. 

* Drought-tolerant crops should be selected for planting. 

Otherwise, irrigation is needed. 

* Inclusion of green manure crops in the cropping 

sequence, no-till planting, and crop residue 

management increase the content of organic matter. 

* Timing fertilizer applications according to the nutrient 

requirements of the crops, using split applications, and 

applying the fertilizer in bands can reduce the risk of 

nutrient leaching. 

» Because of the need to protect ground water, the 

amount of nutrients added when manure and fertilizer 

are applied should not exceed the nutrient requirements 

of the crops. 

Woodland 

Major management concerns: Equipment limitation, 
seedling mortality 

Management measures: 

* Because loose sand can interfere with the traction of 

wheeled equipment, logging roads should be stabilized. 

* Planting seedlings that can withstand droughty 

conditions lowers the seedling mortality rate. Replanting 

is needed in some areas. 

Pasture 

Major management concerns: Seasonal droughtiness, 
overgrazing 

Management measures: 

* Proper stocking rates, controlled grazing, and 

restricted use during dry periods help to keep the 

pasture in good condition. 

Buildings 

Major management concerns: The instability of cutbanks 

Management measures: 

* The sides of shallow excavations should be 

reinforced. 


Septic tank absorption fields 
Major management concerns: Moderate permeability 


Management measures: 
* Enlarging or pressurizing the absorption field or 
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installing alternating drain fields helps to overcome the 
restricted permeability. 


Interpretive Groups 


Land capability classification: We 
Woodland ordination symbol: 4S 
Michigan soil management group: 4/2a 


28C—Fern loamy fine sand, 6 to 12 percent 
slopes 


Setting 


Lanaform: Rolling areas on ground moraines 
Shape of areas: Irregular 
Size of areas: 3 to 120 acres 


Typical Profile 


Surface layer: 
0 to 10 inches—dark brown loamy fine sand 


Subsoil: 

10 to 21 inches—brown, friable loamy fine sand 

21 to 30 inches—pale brown loamy fine sand and dark 
brown, friable loam 

30 to 51 inches—reddish brown, friable clay loam and 
pale brown loamy fine sand 

51 to 60 inches—dark brown, friable loam 


Soil Properties and Qualities 


Permeability: Rapid in the upper part of the profile and 
moderate in the lower part 

Available water capacity: Moderate 

Drainage class: Well drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Slow 

Flooding: None 

Hazard of soil blowing: Moderate 


Composition 


Fern soil and similar soils: 85 to 95 percent 
Contrasting inclusions: 5 to 15 percent 


Inclusions 


Contrasting inclusions: 

* The somewhat poorly drained Arkona soils in 
drainageways and on foot slopes 

* The well drained Marlette and Remus soils, which are 
loamy throughout and are in landscape positions similar 
to those of the Fern soil 

* The well drained Spinks soils, which are sandy 
throughout and are in landscape positions similar to 
those of the Fern soil 
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Similar inclusions: 

* Areas where the soil has a clayey substratum 
* Areas where the soil has a sandy substratum 
* Areas where the subsoil has more clay 


Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site development 


Cropland 


Major management concerns: Water erosion, soil 
blowing, seasonal droughtiness, a low content of 
organic matter 


Management measures: 

* A system of conservation tillage that leaves crop 

residue on the surface helps to control water erosion, 

helps to prevent crusting during periods of heavy 

rainfall, and increases the rate of water infiltration. 

* Applying a system of conservation tillage, establishing 

windbreaks, planting vegetative barriers of rye, growing 

cover crops, stripcropping, and leaving crop residue on 

the surface help to control soil blowing. 

* Leaving crop residue on the surface and adding other 

organic material help to conserve moisture. 

* Drought-tolerant crops should be selected for planting. 

Otherwise, irrigation is needed. 

* Inclusion of green manure crops in the cropping 

sequence, no-till planting, and crop residue 

management increase the content of organic matter. 

* Timing fertilizer applications according to the nutrient 

requirements of the crops, using split applications, and 

applying the fertilizer in bands can reduce the risk of 

nutrient leaching. 

* Because of the need to protect ground water, the 

amount of nutrients added when manure and fertilizer 

are applied should not exceed the nutrient requirements 

of the crops. 

Woodland 

Major management concerns: Equipment limitation, 
seedling mortality 

Management measures: 

* Because loose sand can interfere with the traction of 

wheeled equipment, logging roads should be stabilized. 

* Planting seedlings that can withstand droughty 

conditions lowers the seedling mortality rate. Replanting 

is needed in some areas. 

Pasture 


Major management concerns: Seasonal droughtiness, 
overgrazing 

Management measures: 

* Proper stocking rates, controlled grazing, and 

restricted use during dry periods help to keep the 

pasture in good condition. 
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Buildings 

Major management concerns: The instability of 
cutbanks, slope 

Management measures: 

* The sides of shallow excavations should be 

reinforced. 

* Buildings should be designed so that they conform to 

the natural slope of the land. Land shaping is necessary 

in some areas. 


Septic tank absorption fields 


Major management concerns: Moderate permeability, 
slope 

Management measures: 

* Enlarging or pressurizing the absorption field or 

installing alternating drain fields helps to overcome the 

restricted permeability. 


interpretive Groups 


Land capability classification: \\le 
Woodland ordination symbol: 4S 
Michigan soil management group: 4/2a 


28D—Fern loamy fine sand, 12 to 18 percent 
slopes 


Setting 


Landform: Hilly areas on ground moraines and end 
moraines 

Shape of areas: Irregular 

Size of areas: 3 to 80 acres 


Typical Profile 


Surface layer: 
0 to 10 inches—dark brown loamy fine sand 


Subsoil: 

10 to 21 inches—brown, friable loamy fine sand 

21 to 30 inches—pale brown loamy fine sand and dark 
brown, friable loam 

30 to 51 inches—reddish brown, friable clay loam and 
pale brown loamy fine sand 

51 to 60 inches—dark brown, friable loam 


Soil Properties and Qualities 


Permeability: Rapid in the upper part of the profile and 
moderate in the lower part 

Available water capacity: Moderate 

Drainage class: Well drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Slow 

Flooding: None 

Hazard of soil blowing: Moderate 


Soil Survey 


Composition 
Fern soil and similar soils: 90 to 95 percent 
Contrasting inclusions: 5 to 10 percent 

Inclusions 

Contrasting inclusions: 
* The weil drained Marlette and Remus soils, which are 
loamy throughout and are in landscape positions similar 
to those of the Fern soil 
* The well drained Spinks soils, which are sandy 
throughout and are in landscape positions similar to 
those of the Fern soil 
Similar inclusions: 
* Areas where the soil has a clayey substratum 
* Areas where the soil has a sandy substratum 
* Areas where the subsoil has more clay 


Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site development 

Cropland 

Major management concerns: Water erosion, soil 
blowing, seasonal droughtiness, a low content of 
organic matter 

Management measures: 

* Water erosion can be controlled by diversions, crop 

residue management, contour stripcropping, field 

stripcropping, cover crops, grassed waterways, 

conservation tillage, crop rotations that include grasses 

and legumes, grade stabilization structures, or a 

combination of these. 

* Applying a system of conservation tillage, establishing 

windbreaks, planting vegetative barriers of rye, growing 

cover crops, stripcropping, and leaving crop residue on 

the surface help to control soil blowing. 

* Leaving crop residue on the surface and adding other 

organic material help to conserve moisture. 

* Drought-tolerant crops should be selected for planting. 

Otherwise, irrigation is needed. 

* Inclusion of green manure crops in the cropping 

sequence, no-till planting, and crop residue 

management increase the content of organic matter. 

* Properly shaping and maintaining grassed waterways 

can help to remove runoff from fields safely. 

* Timing fertilizer applications according to the nutrient 

requirements of the crops, using split applications, and 

applying the fertilizer in bands can reduce the risk of 

nutrient leaching. 

* Because of the need to protect ground water, the 

amount of nutrients added when manure and fertilizer 

are applied should not exceed the nutrient requirements 

of the crops. 

* Crop rotations that include legumes reduce the need 

for commercial fertilizer. Sod-based rotations control 
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runoff and thus significantly reduce the loss of dissolved 
and particulate nitrogen and phosphorus. 


Woodland 


Major management concerns: Equipment limitation, 
seedling mortality 

Management measures: 

* Because loose sand can interfere with the traction of 

wheeled equipment, logging roads should be stabilized. 

* Planting seedlings that can withstand droughty 

conditions lowers the seedling mortality rate. Replanting 

is needed in some areas. 


Pasture 


Major management concerns: Seasonal droughtiness, 
overgrazing 

Management measures: 

* Proper stocking rates, controlled grazing, and 

restricted use during dry periods help to keep the 

pasture in good condition. 

Buildings 

Major management concerns: The instability of 
cutbanks, slope 

Management measures: 

* The sides of shallow excavations should be 

reinforced. 

* Because of the slope, this soil is poorly suited to 

building site development without extensive land 

shaping. 

Septic tank absorption fields 


Major management concerns: Moderate permeability, 
slope 

Management measures: 

* Enlarging or pressurizing the absorption field or 

installing alternating drain fields helps to overcome the 

restricted permeability. 

* Land shaping, pressurizing the absorption field, and 

installing the distribution lines on the contour help to 

overcome the slope. 


interpretive Groups 


Land capability classification: IVe 
Woodland ordination symbol: 4S 
Michigan soil management group: 4/2a 


29A—Dixboro loamy very fine sand, 0 to 3 
percent slopes 


Setting 


Landform: Drainageways on lake plains and Ὁ 
deltas 
Shape of areas: \rregular 
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Size of areas: 3 to 100 acres 


Typical Profile 


Surface layer: 
0 to 9 inches—very dark gray loamy very fine sand 


Subsoil: 

9 to 14 inches—dark yellowish brown, mottled, friable 
very fine sandy loam 

14 to 24 inches—yellowish brown, mottled, friable 
loamy very fine sand 


Substratum: 
24 to 60 inches—pale brown, mottled, stratified very 
fine sandy loam, loamy very fine sand, and silt loam 


Soil Properties and Qualities 


Permeability: Moderate 

Available water capacity: Moderate 

Drainage class: Somewhat poorly drained 

Seasonal high water table: 1 to 2 feet below the surface 
from November through April 

Surface runoff: Slow 

Flooding: None 

Hazard of soil blowing: Moderate 


Composition 


Dixboro soil and similar soils: 90 to 95 percent 
Contrasting inclusions: 5 to 10 percent 


inclusions 


Contrasting inclusions: 

* The somewhat poorly drained Altmar soils, which have 
sand and gravel at a depth of 20 to 40 inches and are 
in landscape positions similar to those of the Dixboro 
soil 

* The very poorly drained Lamson soils in depressions 

* The somewhat poorly drained Pipestone soils, which 
are sandy throughout and are in landscape positions 
similar to those of the Dixboro soil 


Similar inclusions: 
* Areas where the subsoil has less clay 


Use and Management 


Land use: Dominant uses—cropland, pasture; other 
uses—woodland, building site development 


Cropland 


Major management concerns: Seasonal wetness, 
compaction, tilth in the surface layer 


Management measures: 

* Surface and subsurface drainage systems are needed 
to reduce the wetness. 

* Subsurface drainage systems should be designed so 
that the rate of flowing water helps to keep fine sand 
and silt from plugging the tile lines. Also, suitable 
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filtering material may be needed to keep the silt and 
fine sand from flowing into the tile lines. 

* Minimizing tillage and tilling and harvesting at the 
proper moisture content help to prevent excessive 
compaction and maintain tilth. 

e Timing fertilizer applications according to the nutrient 
requirements of the crops, using split applications, and 
applying the fertilizer in bands can reduce the risk of 
nutrient leaching. 

* Increasing the content of organic matter in the root 
zone can improve the ability of the soil to hold water, 
nutrients, and pesticides and reduces the risk of 
ground-water pollution. 


Pasture 


Major management concerns: Seasonal wetness, 
compaction, overgrazing 


Management measures: 

* Proper stocking rates, a planned grazing system, and 
deferred grazing during wet periods help to keep the 
pasture in good condition. 

* Restricted grazing during wet periods helps to prevent 
compaction and poor tilth. 


Woodland 


Major management concerns: Equipment limitation, 
seasonal wetness I 


Management measures: 

* Skidders should not be used during wet periods, when 
ruts form easily. 

* The seasonal high water table restricts the use of 
equipment to midsummer, when the soil is dry, or 
midwinter, when the soil is frozen. 

* Trees that can withstand seasonal wetness should be 
selected for planting. 


Buildings 


Major management concerns: Seasonal wetness, the 
instability of cutbanks 


Managernent measures: 

* A surface or subsurface drainage system helps to 
lower the water table. 

* The sides of shallow excavations should be 
reinforced. 

Septic tank absorption fields 

Major management concerns: Seasonal wetness 
Management measures: 

* Mounding or adding suitable fill material helps to raise 
the absorption field above the water table. 


interpretive Groups 
Land capability classification: llw 


Soil Survey 


Woodland ordination symbol: 4W 
Michigan soil management group: 3b-s 


30—Lamson muck 


Setting 
Landform: Depressions on lake plains 
Slope: 0 to 2 percent 
Shape of areas: \rregular or elongated 
Size of areas: 3 to 35 acres 


Typical Profile 


Surface layer: 
0 to 9 inches—black muck 


Subsoil: 

9 to 15 inches—light brownish gray, mottled, friable fine 
sand 

15 to 22 inches—brown, mottled, very friable loamy 
very fine sand 

22 to 42 inches—gray, mottled, firm silt loam 

Substratum: 

42 to 80 inches—gray, stratified very fine sand, loamy 
very fine sand, and silt 


Soil Properties and Qualities 


Permeability: Moderately rapid 

Available water capacity: High 

Drainage class: Very poorly drained 

Seasonal high water table: 1.0 foot above to 0.5 foot 
below the surface from December through May 

Surface runoff: Very slow or ponded 

Flooding: None 

Hazard of soil blowing: Moderate 


Composition 


Lamson soil and similar soils: 90 to 95 percent 
Contrasting inclusions: 5 to 10 percent 


Inclusions 


Contrasting inclusions: 

* The somewhat poorly drained Dixboro and Freesoil 
soils in the slightly higher landscape positions 

* The poorly drained Granby and Kingsville soils, which 
are sandy throughout and are in landscape positions 
similar to those of the Lamson soil 

Similar inclusions: 

* Areas where the substratum is sandy 

* Areas where the subsoil has more clay 

* Areas where the surface layer is more than 10 inches 
thick 


Use and Management 


Land use: Dominant uses—woodland, pasture; other 
uses—cropland, building site development 


Oceana County, Michigan 


Woodland 


Major management concerns: Equipment limitation, 
seedling mortality, windthrow hazard 


Management measures: 

* Skidders should not be used during wet periods, when 
ruts form easily. 

* The seasonal high water table restricts the use of 
equipment to midsummer, when the soil is dry, or 
midwinter, when the soil is frozen. 

« Because of wetness and severe seedling mortality, 
trees generally are not planted on this soil. 

* Windthrow can be minimized by harvest methods that 
do not leave the remaining trees widely spaced, such 
as selective cutting and strip cutting. 


Pasture 


Major management concerns: Seasonal wetness, 
overgrazing 


Management measures: 

* Proper stocking rates, a planned grazing system, and 
deferred grazing during wet periods help to keep the 
pasture in good condition. 

* The only hay and pasture plants that should be 
seeded are those that can withstand periodic inundation 
and seasonal wetness. 


Cropland 


Major management concerns: Seasonal wetness, soil 
blowing 


Management measures: 

* Surface and subsurface drainage systems are needed 
to reduce the wetness, but subsurface drains require a 
suitable outlet. 

* Applying a system of conservation tillage, establishing 
windbreaks, planting vegetative barriers of rye, growing 
cover crops, stripcropping, and leaving crop residue on 
the surface help to control soil blowing. 


Buildings 

Major management concerns: Ponding, the instability of 
cutbanks 

* Because of the ponding, this soil is generally unsuited 

to building site development. 

Septic tank absorption fields 


Major management concerns: Ponding 
* Because of the ponding, this soil is generally unsuited 
to septic tank absorption fields. 


Interpretive Groups 


Land capability classification: lllw 
Woodland ordination symbol: 8W 
Michigan soil management group: 3c-s 
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35B—Alvin-Spinks complex, 0 to 6 percent 
slopes 
Setting 
Landform: Nearly level and undulating areas on 
outwash plains 


Shape of areas: Irregular 
Size of areas: 10 to 150 acres 


Typical Profile 
Alvin 


Surface layer: 
0 to 8 inches—very dark grayish brown fine sandy loam 


Subsurface layer: 
8 to 15 inches—yellowish brown fine sandy loam 


Subsoil: 

15 to 22 inches—strong brown, friable fine sandy loam 

22 to 31 inches—pale brown and strong brown, friable 
fine sandy loam 

31 to 80 inches—pale brown, loose sand that has 
lamellae of dark brown, friable loamy sand 


Spinks 
Surface layer: 
0 to 9 inches—very dark grayish brown loamy fine sand 


Subsoil: 

9 to 18 inches—strong brown, very friable fine sand 

18 to 24 inches—brown, loose fine sand 

24 to 60 inches—pale brown, loose sand that has 
lamellae of dark brown, very friable loamy sand 


Soil Properties and Qualities 


Permeability: Moderately rapid 

Available water capacity: Alvin—moderate; Spinks—low 

Drainage class: Well drained 

Seasonal high water table: Ata depth of more than 60 
inches 

Surface runoff: Alvin—medium; Spinks—very slow 

Flooding: None 

Hazard of soil blowing: Moderate 


Composition 
Alvin soil and similar soils: 35 to 50 percent 
Spinks soil and similar soils: 45 to 50 percent 
Contrasting inclusions: 5 to 15 percent 


Inclusions 


Contrasting inclusions: 

* The well drained Arkport soils, which are stratified in 
the lower part of the subsoil and are in landscape 
positions similar to those of the Alvin and Spinks soils 
* The somewhat poorly drained Thetford soils in 
drainageways and on foot slopes 
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Similar inclusions: 

* Areas where the subsoil in the Alvin soil has more 
clay 

* Areas where the subsoil in the Spinks soil has less 
than 6 inches of lamellae 

* Areas where the lower part of the subsoil and all of 
the substratum in the Spinks soil have 15 or more 
percent gravel 


Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site development 


Cropland 


Major management concerns: Water erosion, 
compaction, and tilth in the surface layer in areas of 
the Alvin soil; soil blowing on both soils; seasonal 
droughtiness and a low content of organic matter in 
the Spinks soil 


Management measures: 

* A system of conservation tillage that leaves crop 
residue on the surface helps to control water erosion, 
helps to prevent crusting during periods of heavy 
rainfall, and increases the rate of water infiltration. 

* Minimizing tillage and tilling and harvesting at the 
proper moisture content help to prevent excessive 
compaction and maintain tilth. 

* Applying a system of conservation tillage, establishing 
windbreaks, planting vegetative barriers of rye, growing 
cover crops, stripcropping, and leaving crop residue on 
the surface help to control soil blowing. 

* Leaving crop residue on the surface and adding other 
organic materia! help to conserve moisture. 

* Inclusion of green manure crops in the cropping 
sequence, no-till planting, and crop residue 
management increase the content of organic matter. 

* Timing fertilizer applications according to the nutrient 
requirements of the crops, using split applications, and 
applying the fertilizer in bands can reduce the risk of 
nutrient leaching. 

* Because of the need to protect ground water, the 
amount of nutrients added when manure and fertilizer 
are applied should not exceed the nutrient requirements 
of the crops. 


Woodland 
Major management concerns: None 
Pasture 


Major management concerns: Seasonal droughtiness in 
the Spinks soil, overgrazing on both soils, 
compaction in areas of the Alvin soil 

Management measures: 

* Proper stocking rates, controlled grazing, pasture 

rotation, timely deferment of grazing, and restricted use 


Soil Survey 


during dry periods and during wet periods help to keep 
the pasture in good condition. 
Buildings 
Major management concerns: The instability of cutbanks 
Management measures: : 

The sides of shallow excavations should be 
reinforced. 
Septic tank absorption fields 
Major management concerns: None 


Interpretive Groups 


Land capability classification: Me 

Woodland ordination symbol: Alvin—5A; Spinks—4A 

Michigan soil management group: Alvin—3/5a; Spinks— 
4a 


35C—Alvin-Spinks complex, 6 to 12 percent 
slopes 


Setting 
Landform: Rolling areas on outwash plains and terraces 
Shape of areas: Irregular 
Size of areas: 10 to 175 acres 


Typical Profile 
Alvin 


Surface layer: 
0 to 8 inches—very dark grayish brown fine sandy loam 


Subsurface layer: 
8 to 15 inches—yellowish brown fine sandy loam 


Subsoil: 

15 to 22 inches—strong brown, friable fine sandy loam 

22 to 31 inches—pale brown and strong brown, friable 
fine sandy loam 

31 to 80 inches—pale brown, loose sand that has 
lamellae of dark brown, friable loamy sand 


Spinks 
Surface layer: 
0 to 9 inches—very dark grayish brown loamy fine sand 


Subsoil: 

9 to 18 inches—strong brown, very friable fine sand 

18 to 24 inches—brown, loose fine sand 

24 to 60 inches—pale brown, loose sand that has 
lamellae of dark brown, very friable loamy sand 


Soil Properties and Qualities 


Permeability: Moderately rapid 

Available water capacity: Alvin—moderate; Spinks—low 

Drainage class: Well drained 

Seasonal high water table: At a depth of more than 60 
inches 


Oceana County, Michigan 


Surface runoff: Alvin—medium; Spinks—slow 
Flooding: None 
Hazard of soil blowing: Moderate 


Composition 
Alvin soil and similar soils: 35 to 50 percent 
Spinks soil and similar soils: 45 to 50 percent 
Contrasting inclusions: 5 to 15 percent 


Inclusions 


Contrasting inclusions: 

* The well drained Arkport soils, which are stratified in 
the lower part of the subsoil and are in landscape 
positions similar to those of the Alvin and Spinks soils 


Similar inclusions: 

* Areas where the subsoil in the Alvin soil has more 
clay 

* Areas where the subsoil in the Spinks soil has less 
than 6 inches οἱ tamellae 

* Areas where the lower part of the subsoil and all of 
the substratum in the Spinks soil have 15 or more 
percent gravel 


Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site development 


Cropland 


Major management concerns: Water erosion and soil 
blowing on both soils, compaction and tilth in the 
surface layer in areas of the Alvin soil, seasonal 
droughtiness and a low content of organic matter in 
the Spinks soil 


Management measures: 

* A system of conservation tillage that leaves crop 
residue on the surface helps to control water erosion, 
helps to prevent crusting during periods of heavy 
rainfall, and increases the rate of water infiltration. 

* Applying a system of conservation tillage, establishing 
windbreaks, planting vegetative barriers of rye, growing 
Cover crops, stripcropping, and leaving crop residue on 
the surface help to control soil blowing. 

* Minimizing tillage and tilling and harvesting at the 
proper moisture content help to prevent excessive 
compaction and maintain tilth. 

* Leaving crop residue on the surface and adding other 
organic material help to conserve moisture. 

* Inclusion of green manure crops in the cropping 
sequence, no-till planting, and crop residue 
management increase the content of organic matter. 

* Timing fertilizer applications according to the nutrient 
requirements of the crops, using split applications, and 
applying the fertilizer in bands can reduce the risk of 
nutrient leaching. 
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* Because of the need to protect ground water, the 
amount of nutrients added when manure and fertilizer 
are applied should not exceed the nutrient requirements 
of the crops. 

e Crop rotations that include legumes reduce the need 
for commercial fertilizer. Sod-based rotations control 
runoff and thus significantly reduce the loss of dissolved 
and particulate nitrogen and phosphorus. 


Woodland 
Major management concerns: None 
Pasture 


Major management concerns: Seasonal droughtiness in 
the Spinks soil, overgrazing on both soils, 
compaction in areas of the Alvin soil 


Management measures: 

* Proper stocking rates, controlled grazing, pasture 

rotation, timely deferment of grazing, and restricted use 

during dry periods and during wet periods help to keep 

the pasture in good condition. 

Buildings 

Major management concerns: The instability of 
cutbanks, slope 

Management measures: 

* The sides of shallow excavations should be 

reinforced. 

* Buildings should be designed.so that they conform to 

the natural slope of the land. Land shaping is necessary 

in some areas. 


Septic tank absorption fields 
Major management concerns: Slope 


Management measures: 

* Land shaping, pressurizing the absorption field, and 
installing the distribution lines on the contour help to 
overcome the slope. 


interpretive Groups 


Land capability classification: llle 

Woodland ordination symbol: Alvin—5A; Spinks—4A 

Michigan soil management group: Alvin—3/5a; Spinks— 
4a 


35D—Alvin-Spinks complex, 12 to 18 
percent slopes 
Settíng 


Landform: Hilly areas on outwash plains and terraces 
Shape of areas: Irregular 
Size of areas: 10 to 175 acres 
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Typical Profile 
Alvin 


Surface layer: 

0 to 8 inches—very dark grayish brown fine sandy loam 

Subsurface layer: 

8 to 15 inches—yellowish brown fine sandy loam 

Subsoil: 

15 to 22 inches—strong brown, friable fine sandy loam 

22 to 31 inches—pale brown and strong brown, friable 
fine sandy loam 

31 to 80 inches—pale brown, loose sand that has 
lamellae of dark brown, friable loamy sand 


Spinks 


Surface layer: 
0 to 9 inches—very dark grayish brown fine sand 


Subsoil: 

9 to 18 inches—strong brown, very friable loamy fine 
sand 

18 to 24 inches—brown, loose fine sand 

24 to 60 inches—pale brown, loose sand that has 
lamellae of dark brown, very friable loamy sand 


Soil Properties and Qualities 
Permeability: Moderately rapid 
Available water capacity: Alvin—moderate; Spinks—low 
Drainage class: Well drained 
Seasonal high water table: At a depth of more than 60 
inches 
Surface runoff: Alvin—rapid; Spinks—slow 
Flooding: None 
Hazard of soil blowing: Moderate 


Composition 
Alvin soil and similar soils: 35 to 45 percent 


Spinks soil and similar soils: 45 to 50 percent 
Contrasting inclusions: 5 to 15 percent 


Inclusions 


Contrasting inclusions: 

* The well drained Arkport soils, which are stratified in 
the lower part of the subsoil and are in landscape 
positions similar to those of the Alvin and Spinks soils 
Similar inclusions: 

* Areas where the subsoil in the Alvin soil has more 
clay 

» Areas where the subsoil in the Spinks soil has less 
than 6 inches of lamellae 

* Areas where the lower part of the subsoil and ail of 
the substratum in the Spinks soil have 15 or more 
percent gravel 


Use and Management 
Land use: Dominant uses—cropland, woodland; other 


Soil Survey 


uses—pasture, building site development 

Cropland 

Major management concerns: Water erosion and soil 
blowing on both soils, compaction and tilth in the 
surface layer in areas of the Alvin soil, seasonal 
droughtiness and a low content of organic matter in 
the Spinks soil 

Management measures: 

* A system of conservation tillage that leaves crop 

residue on the surface helps to control water erosion, 

helps to prevent crusting during periods of heavy 

rainfall, and increases the rate of water infiltration. 

* Applying a system of conservation tillage, establishing 

windbreaks, planting vegetative barriers of rye, growing 

cover crops, stripcropping, and leaving crop residue on 

the surface help to control soil blowing. 

* Minimizing tillage and tilling and harvesting at the 

proper moisture content help to prevent excessive 

compaction and maintain tilth. 

* Leaving crop residue on the surface and adding other 

organic material help to conserve moisture. 

* Inclusion of green manure crops in the cropping 

sequence, no-till planting, and crop residue 

management increase the content of organic matter. 

* Properly shaping and maintaining grassed waterways 

can help to remove runoff from fields safely. 

* Timing fertilizer applications according to the nutrient 

requirements of the crops, using split applications, and 

applying the fertilizer in bands can reduce the risk of 

nutrient leaching. 

* Because of the need to protect ground water, the 

amount of nutrients added when manure and fertilizer 

are applied should not exceed the nutrient requirements 

of the crops. 

* Crop rotations that include legumes reduce the need 

for commercial fertilizer. Sod-based rotations control 

runoff and thus significantly reduce the loss of dissolved 

and particulate nitrogen and phosphorus. 

Woodland 

Major management concerns: None 

Pasture 

Major management concerns: Seasonal droughtiness in 
the Spinks soil, overgrazing on both soils, 
compaction in areas of the Alvin soil 

Management measures: 

* Proper stocking rates, controlled grazing, pasture 

rotation, timely deferment of grazing, and restricted use 

during dry periods and during wet periods help to keep 

the pasture in good condition. 

Buildings 

Major management concerns: The instability of 
cutbanks, slope 


Oceana County, Michigan 


Management measures: 

* The sides of shallow excavations should be 
reinforced. 

* Because of the slope, this soil is poorly suited to 
building site development without extensive land 
shaping. 

Septic tank absorption fields 

Major management concerns: Slope 

Management measures: 

* Land shaping, pressurizing the absorption field, and 
installing the distribution lines on the contour heip to 
overcome the slope. 


Interpretive Groups 


Land capability classification: Ve 

Woodland ordination symbol: Alvin—5A; Spinks—4A 

Michigan soil management group: Alvin—3/5a; Spinks— 
4a 


36A—Del Rey silt loam, 0 to 3 percent 
slopes 


Setting 
Landform: Drainageways on lake plains 
Shape of areas: Irregular 
Size of areas: 3 to 225 acres 


Typical Profile 


Surface layer: 
0 to 8 inches—very dark grayish brown silt loam 


Subsoil: 

8 to 32 inches—brown and yellowish brown, mottled, 
firm silty clay loam 

32 to 60 inches—yellowish brown, mottled silt loam 


Soil Properties and Qualities 
Permeability: Slow 
Available water capacity: Moderate 
Drainage class: Somewhat poorly drained 
Seasonal high water table: 1 to 3 feet below the surface 
from January through May 
Surface runoff: Medium 
Flooding: None 
Hazard of soil blowing: Moderate 


Composition 
Del Rey soil and similar soils: 90 to 95 percent 
Contrasting inclusions: 5 to 10 percent 
inclusions 


Contrasting inclusions: 
* The somewhat poorly drained Arkona soils, which 
have a sandy surface layer and subsoil and are in 


63 


landscape positions similar to those of the Del Rey soil 
* The poorly drained Bono and Sickles soils in 
depressions 


Similar inclusions: 
* Areas where the subsoil has less clay 
* Areas of soils that have a sandy substratum 


Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site development 


Cropland 


Major management concerns: Seasonal wetness, water 
erosion, slow permeability, tilth in the surface layer, 
compaction 


Management measures: 

* Surface and subsurface drainage systems are needed 
to reduce the wetness. 

* Crop rotations that include close-growing crops, 
conservation tillage, grassed waterways, cover crops, 
and crop residue management help to prevent 
excessive erosion. | 

* Because οἱ restricted permeability, subsurface drains 
should be closely spaced. 

* Subsurface drainage systems should be designed so 
that the rate of flowing water helps to keep fine sand 
and silt from plugging the tile lines. Also, suitable 
filtering material may be needed to keep the silt and 
fine sand from flowing into the tile lines. 

* Minimizing tillage and tilling and harvesting at the 
proper moisture content help to prevent excessive 
compaction and maintain tilth. 

* Crop rotations that include legumes reduce the need 
for commercial fertilizer. Sod-based rotations control 
runoff and thus significantly reduce the loss of dissolved 
and particulate nitrogen and phosphorus. 


Woodland 


Major management concerns: Equipment limitation, 
seedling mortality, windthrow hazard 


Management measures: 

* Skidders should riot be used during wet periods, when 
ruts form easily. 

* Equipment can be used only during dry summer 
months and during periods in winter when the soil is 
frozen. 

* Because of the slow permeability and the sticky 
subsoil, logging roads should be gravelly and in some 
areas landings should be stabilized. 

* Special site preparation, such as bedding before 
planting, can reduce the seedling mortality rate. 

* Windthrow can be minimized by harvest methods that 
do not leave the remaining trees widely spaced, such 
as selective cutting and strip cutting. 
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Pasture 

Major management concerns: Seasonal wetness, 
compaction, overgrazing 

Management measures: 

* Restricted grazing during wet periods helps to prevent 

compaction and poor tilth. 

* The only hay and pasture plants that should be 

seeded are those that can withstand periodic inundation 

and seasonal wetness. 

* Proper stocking rates and a planned grazing system 

help to Keep the pasture in good condition. 

Buildings 

Major management concerns: Seasonal wetness 

Management measures: 

* Buildings can be constructed on well compacted fill 

material that raises the site a sufficient distance above 

the water table. 

Septic tank absorption fields 

Major management concerns: Seasonal wetness, slow 
permeability 

Management measures: 

* Mounding or adding suitable fill material helps to raise 

the absorption field above the water table. 

* Backfilling the trenches with porous material helps to 

compensate for the restricted permeability. 


Interpretive Groups 


Land capability classification: Mw 
Woodland ordination symbol: 3C 
Michigan soil management group: 1.5b 


37A—Altmar loamy fine sand, 0 to 3 percent 
slopes 
Setting 
Landform: Drainageways on outwash plains and valley 
trains 
Shape of areas: Irregular 
Size of areas: 10 to 120 acres 
Typical Profile 


Surface layer: 

0 to 9 inches—black loamy fine sand 

Subsoil: 

9 to 24 inches—yellowish brown and strong brown, 
mottled, very friable loamy sand 

Substratum: 

24 to 60 inches—brown, mottled gravelly sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 


Soil Survey 


Drainage class: Somewhat poorly drained 

Seasonal high water table: 1 to 2 feet below the surface 
from November through May 

Surface runoff: Very slow 

Flooding: None 

Hazard of soil blowing: Moderate 


Composition 


Altmar soil and similar soils: 85 to 95 percent 
Contrasting inclusions: 5 to 15 percent 


Inclusions 


Contrasting inclusions: 

* The poorly drained Granby soils in depressions 
* The well drained Okee and Toogood soils in the 
higher landscape positions 


Similar inclusions: 
* Areas where the subsoil has more clay 


Use and Management 


Land use: Dominant uses—cropland, pasture; other 
uses—woodland, building site development 


Cropland 


Major management concerns: Seasonal wetness, soil 
blowing, seasonal droughtiness 


Management measures: 

* Surface and subsurface drainage systems are needed 
to reduce the wetness. 

* Applying a system of conservation tillage, establishing 
windbreaks, planting vegetative barriers of rye, growing 
cover crops, stripcropping, and leaving crop residue on 
the surface help to control soil blowing. 

* Leaving crop residue on the surface and adding other 
organic material help to conserve moisture. 

« Timing fertilizer applications according to the nutrient 
requirements of the crops, using split applications, and 
applying the fertilizer in bands can reduce the risk of 
nutrient leaching. 

* Because of the need to protect ground water, the 
amount of nutrients added when manure and fertilizer 
are applied should not exceed the nutrient requirements 
of the crops. 


Pasture 


Major management concerns: Seasonal wetness, 
seasonal droughtiness, overgrazing 

Management measures: 

* The only hay and pasture plants that should be 

seeded are those that can withstand periodic inundation 

and seasonal wetness. 

* Proper stocking rates, a planned grazing system, 

controlled grazing, restricted use during dry periods, 

and deferred grazing during wet periods help to keep 

the pasture in good condition. 


Oceana County, Michigan 


Woodland 
Major management concerns: Equipment limitation 


Management measures: 

* Skidders should not be used during wet periods, when 

ruts form easily. 

* Equipment can be used only during dry summer 

months and during periods in winter when the soil is 

frozen. 

Buildings 

Major management concerns: Seasonal wetness, the 
instability of cutbanks 

Management measures: 

* A surface or subsurface drainage system helps to 

lower the water table. 

* Buildings can be constructed on well compacted fill 

material that raises the site a sufficient distance above 

the water table. 

* The sides of shallow excavations should be 

reinforced. 

Septic tank absorption fields 

Major management concerns: Seasonal wetness; rapid 
permeability, which causes poor filtering and a 
hazard of ground-water pollution 

Management measures: 

* A subsurface drainage system helps to lower the 

water table. 

* Filling or mounding with suitable material helps to 

raise the absorption field above the water table. 


interpretive Groups 


Land capability classification: IVw 
Woodland ordination symbol: 3W 
Michigan soil management group: 4b 


38B—Spinks-Okee complex, 0 to 6 percent 
slopes 


Setting 
Landform: Nearly level and undulating areas on ground 
moraines 
Shape of areas: Irregular 
Size of areas: 15 to 280 acres 


Typical Profile 
Spinks 
Surface layer: 
0 to 9 inches—very dark grayish brown loamy fine sand 
Subsoil: 
9 to 18 inches—strong brown, very friable fine sand 


18 to 24 inches—brown, loose fine sand 
24 to 60 inches—pale brown, loose sand that has 
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lamellae of dark brown, very friable loamy sand 
Okee 


Surface layer: 
0 to 3 inches—black loamy sand 


Subsoil: 
3 to 25 inches—strong brown, very friable loamy sand 
25 to 33 inches—dark brown, friable sandy laam 


Substratum: 
33 to 40 inches—pale brown very gravelly sand 
40 to 60 inches—pale brown, stratified sand and gravel 


Soil Properties and Qualities 

Permeability: Spinks—moderately rapid; Okee— 
moderate in the upper part of the profile and 
moderately rapid in the lower part 

Available water capacity: Low 

Drainage class: Well drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Very slow 

Flooding: None 

Hazard of soil blowing: Moderate 


Composition 
Spinks soil and similar soils: 40 to 60 percent 


Okee soil and similar soils: 25 to 35 percent 
Contrasting inclusions: 10 to 15 percent 


Inclusions 


Contrasting inclusions: ` . 

* The somewhat poorly drained Altmar and Thetford 
soils in depressions and swales on foot slopes 

* The excessively drained Benona soils, which have 
less than 6 inches of lamellae and are in landscape 
positions similar to those of the Spinks and Okee soils 
* The well drained Remus soils, which are loamy 
throughout and are in landscape positions similar to 
those of the Spinks and Okee soils 

Similar inclusions: 

* Areas where the subsoil has less than 6 inches of 
lamellae 

* Areas where the subsoil has lamellae with more clay 


Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site development 

Cropland 

Major management concerns: Soil blowing, seasonal 
droughtiness, a low content of organic matter 

Management measures: 

* Applying a system of conservation tillage, establishing 

windbreaks, planting vegetative barriers of rye, growing 

Cover crops, stripcropping, and leaving crop residue on 
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the surface help to control soil blowing. 

« Leaving crop residue on the surface and adding other 
organic material help to conserve moisture. 

* Drought-tolerant crops should be selected for planting. 
Otherwise, irrigation is needed. 

* Inclusion of green manure crops in the cropping 
sequence, no-till planting, and crop residue 
management increase the content of organic matter. 

* Timing fertilizer applications according to the nutrient 
requirements of the crops, using split applications, and 
applying the fertilizer in bands can reduce the risk of 
nutrient leaching. 

* Because of the need to protect ground water, the 
amount of nutrients added when manure and fertilizer 
are applied should not exceed the nutrient requirements 
of the crops. 


Woodland 

Major management concerns: None 

Pasture 

Major management concerns: Seasonal droughtiness, 
overgrazing 

Management measures: 

* Proper stocking rates, controlled grazing, and 

restricted use during dry periods help to keep the 

pasture in good condition. 

Buildings 

Major management concerns: The instability of cutbanks 

Management measures: 

* The sides of shallow excavations should be 

reinforced. 

Septic tank absorption fields 

Major management concerns: Moderate permeability in 
the upper part of the Okee soil; moderately rapid 
permeability in the lower part, which causes poor 
filtering and a hazard of ground-water pollution 


interpretive Groups 


Land capability classification: Ws 

Woodland ordination symbol: Spinks—4A; Okee—2A 

Michigan soil management group: Spinks—4a; Okee— 
4/2a 


38C—Spinks-Okee complex, 6 to 12 percent 
slopes 


Setting 


Landform: Rolling areas on end moraines and ground 
moraines 

Shape of areas: Irregular 

Size of areas: 15 to 100 acres 


Soil Survey 


Typical Profile 
Spinks 
Surface layer: 
0 to 9 inches—very dark grayish brown fine sand 


Subsoil: 

9 to 18 inches—strong brown, very friable loamy fine 
sand 

18 to 24 inches—brown, loose fine sand 

24 to 60 inches—pale brown, loose sand that has 
lamellae of dark brown, very friable loamy sand 


Okee 


Surface layer: 
0 to 3 inches—black loamy sand 


Subsoil: 
3 to 25 inches—strong brown, very friable loamy sand 
25 to 33 inches—dark brown, friable sandy loam 


Substratum: 
33 to 40 inches—pale brown very gravelly sand 
40 to 60 inches—pale brown, stratified sand and gravel 


Soil Properties and Qualities 


Permeability: Spinks—moderately rapid; Okee— 
moderate in the upper part of the profile and 
moderately rapid in the lower part 

Available water capacity: Low 

Drainage class: Well drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Slow 

Flooding: None 

Hazard of soil blowing: Moderate 


Composition 
Spinks soil and similar soils: 40 to 60 percent 


Okee soil and similar soils: 25 to 35 percent 
Contrasting inclusions: 10 to 15 percent 


inclusions 


Contrasting inclusions: 

* The excessively drained Benona soils, which have 
less than 6 inches of sandy lamellae and are in 
landscape positions similar to those of the Spinks and 
Okee soils 

* The well drained Remus soils, which are loamy 
throughout and are in landscape positions similar to 
those of the Spinks and Okee soils 


Similar inclusions: 

* Areas where the subsoil has less than 6 inches of 
lamellae 

* Areas where the subsoil has lamellae with more clay 


Use and Management 
Land use: Dominant uses—cropland, woodland; other 


Oceana County, Michigan 


uses—pasture, building site development 
Cropland 


Major management concerns: Water erosion, soil 
blowing, seasonal droughtiness, a low content of 
organic matter 


Management measures: 

* Crop rotations that include close-growing crops, 
conservation tillage, grassed waterways, cover crops, 
and crop residue management help to prevent 
excessive erosion. 

* Applying a system of conservation tillage, establishing 
windbreaks, planting vegetative barriers of rye, growing 
cover crops, stripcropping, and leaving crop residue on 
the surface help to control soil blowing. 

* Leaving crop residue on the surface and adding other 
organic material help to conserve moisture. 

* Drought-tolerant crops should be selected for planting. 
Otherwise, irrigation is needed. 

* Inclusion of green manure crops in the cropping 
sequence, no-till planting, and crop residue 
management increase the content of organic matter. 

* Timing fertilizer applications according to the nutrient 
requirements of the crops, using split applications, and 
applying the fertilizer in bands can reduce the risk of 
nutrient leaching. 

* Because of the need to protect ground water, the 
amount of nutrients added when manure and fertilizer 
are applied should not exceed the nutrient requirements 
of the crops. 


Woodland 
Major management concerns: None 
Pasture 


Major management concerns: Seasonal droughtiness, 
overgrazing 


Management measures: 

* Proper stocking rates, controlled grazing, and 
restricted use during dry periods help to keep the 
pasture in good condition. 


Buildings 


Major management concerns: The instability of 
cutbanks, slope 


Management measures: 

* The sides of shallow excavations should be 
reinforced. 

* Buildings should be designed so that they conform to 
the natural slope of the land. Land shaping is necessary 
in some areas. 


Septic tank absorption fields 


Major management concerns: Moderately rapid 
permeability in the Okee soil, which causes poor 
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filtering and a hazard of ground-water pollution 


Interpretive Groups 


Land capability classification: Mle 

Woodland ordination symbol: Spinks—4A; Okee—2A 

Michigan soil management group: Spinks—4a; Okee— 
4/2a 


38D—Spinks-Okee complex, 12 to 18 
percent slopes 


Setting 


Landform: Hilly areas on end moraines and ground 
moraines 

Shape of areas: Irregular 

Size of areas: 10 to 120 acres 


Typical Profile 
Spinks 


Surface layer: 
0 to 9 inches—very dark grayish brown loamy fine sand 


Subsoil: 

9 to 18 inches—strong brown, very friable fine sand 

18 to 24 inches—brown, loose fine sand 

24 to 60 inches—pale brown, loose sand that has 
lamellae of dark brown, very friable loamy sand 


Okee 


Surface layer: 
0 to 3 inches—black loamy sand 


Subsoil: 
3 to 25 inches—strong brown, very friable loamy sand 
25 to 33 inches—dark brown, friable sandy loam 


Substratum: 
33 to 40 inches—pale brown very gravelly sand 
40 to 60 inches—pale brown, stratified sand and gravel 


Soil Properties and Qualities 

Permeability: Spinks—moderately rapid; Okee— 
moderate in the upper part of the profile and 
moderately rapid in the lower part 

Available water capacity: Low 

Drainage class: Well drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Slow 

Flooding: None 

Hazard of soil blowing: Moderate 


Composition 


Spinks soil and similar soils: 40 to 60 percent 
Okee soil and similar soils: 25 to 35 percent 
Contrasting inclusions: 10 to 15 percent 
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Inclusions 
Contrasting inclusions: 
* The excessively drained Benona soils, which have 
less than 6 inches of sandy lamellae and are in 
landscape positions similar to those of the Spinks and 
Okee soils 
* The well drained Remus soils, which are loamy 
throughout and are in landscape positions similar to 
those of the Spinks and Okee soils 
Similar inclusions: 
« Areas where the subsoil has less than 6 inches of 
lamellae 
* Areas where the subsoil has lamellae with more clay 


Use and Management 


Land use: Dominant uses—woodland, cropland; other 
uses—pasture, building site development 


Woodland 


Major management concerns: Erosion hazard on both 
soils, equipment limitation on the Okee soil 


Management measures: 

* Because of the erosion hazard, water should be 

removed by water bars, out-sloping or in-sloping road 

surfaces, culverts, and drop structures. Building logging 

roads on the contour or on the gentler slopes and 

seeding logging roads, skid trails, and landings after the 

trees have been logged also help to prevent excessive 

erosion. 

* Because of the slope, special care is needed in laying 

out logging roads and landings and in operating logging 

equipment. Logging roads should be designed so that 

they conform to the topography. The grade should be 

kept as low as possible. 

Cropland 

Major management concerns: Water erosion, soil 
blowing, seasonal droughtiness, a low content of 
organic matter 

Management measures: 

* Crop rotations that include close-growing crops, 

conservation tillage, grassed waterways, cover crops, 

and crop residue management help to prevent 

excessive erosion. 

* Applying a system of conservation tillage, establishing 

windbreaks, planting vegetative barriers of rye, growing 

cover Crops, stripcropping, and leaving crop residue on 

the surface help to control soil blowing. 

* Leaving crop residue on the surface and adding other 

organic material help to conserve moisture. 

* Drought-tolerant crops should be selected for planting. 

Otherwise, irrigation is needed. 

* Inclusion of green manure crops in the cropping 

sequence, no-till planting, and crop residue 

management increase the content of organic matter. 
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* Timing fertilizer applications according to the nutrient 

requirements of the crops, using split applications, and 

applying the fertilizer in bands can reduce the risk of 

nutrient leaching. 

* Because of the need to protect ground water, the 

amount of nutrients added when manure and fertilizer 

are applied should not exceed the nutrient requirements 

of the crops. 

Pasture 

Major management concerns: Seasonal droughtiness, 
overgrazing 

Management measures: 

* Proper stocking rates, controlled grazing, and 

restricted use during dry periods help to keep the 

pasture in good condition. 

Buildings 

Major management concerns: The instability of 
cutbanks, slope 

Management measures: 

* The sides of shallow excavations should be 

reinforced. 

* Because of the slope, these soils are poorly suited to 

building site development without extensive land 

shaping. 

Septic tank absorption fields 

Major management concerns: Moderately rapid 
permeability in the Okee soil, which causes poor 
filtering and a hazard of ground-water pollution; the 
slope of both soils 

Management measures: 

* Land shaping, pressurizing the absorption field, and 

installing the distribution lines on the contour help to 

overcome the slope. 


Interpretive Groups 


Land capability classification: IVe 
Woodland ordination symbol: Spinks—4A; Okee—2A 
Michigan soil management group: 4a 


38E—Spinks-Okee complex, 18 to 35 
percent slopes 
Setting 

Landform: Steep areas on end moraines 
Shape of areas: Irregular or elongated 
Size of areas: 10 to 45 acres 

Typical Profile 
Spinks 


Surface layer: I 
0 to 9 inches—very dark grayish brown fine sand 


Oceana County, Michigan 


Subsoil: 

9 to 18 inches—strong brown, very friable loamy fine 
sand 

18 to 24 inches—brown, loose fine sand 

24 to 60 inches—pale brown, loose sand that has 
lamellae of dark brown, very friable loamy sand 

Okee 


Surface layer: 
0 to 3 inches—black loamy sand 


Subsoil: 
3 to 25 inches—strong brown, very friable loamy sand 
25 to 33 inches—dark brown, friable sandy loam 


Subsiratum: 
33 to 40 inches—pale brown very gravelly sand 
40 to 60 inches—pale brown, stratified sand and gravel 


Soil Properties and Qualities 

Permeability: Spinks—moderately rapid; Okee— 
moderate in the upper part of the profile and 
moderately rapid in the lower part 

Available water capacity: Low 

Drainage class: Well drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Rapid 

Flooding: None 

Hazard of soil blowing: Moderate 


Composition 
Spinks soil and similar soils: 40 to 65 percent 


Okee soil and similar soils: 30 to 35 percent 
Contrasting inclusions: 5 to 20 percent 


inclusions 
Contrasting inclusions: 
* The excessively drained Benona soils, which have 
less than 6 inches of sandy lamellae and are in 
landscape positions similar to those of the Spinks and 
Okee soils 
° The well drained Remus soils, which are loamy 
throughout and are in landscape positions similar to 
those of the Spinks and Okee soils 


Similar inclusions: 
* Areas where the lamellae have more clay 


Use and Management 


Land use: Dominant use—woodland; other use— 
building site development 

Woodland 

Major management concerns: Erosion hazard, 
equipment limitation 

* Because of the erosion hazard, logging roads and skid 

trails should be established on the contour and water 

should be removed by water bars, out-sloping or in- 
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sloping road surfaces, culverts, and drop structures. 

* Because of the slope, special care is needed in laying 

out logging roads and landings and in operating logging 

equipment. Logging roads should be designed so that 

they conform to the topography. The grade should be 

kept as low as possible. 

Buildings 

Major management concerns: Slope, the instability of 
cutbanks 

* Because of the slope, these soils are generally 

unsuited to building site development. 

Septic tank absorption fields 

Major management concerns: The slope of both soils; 
moderate permeability in the upper part of the Okee 
soil and moderately rapid permeability in the lower 
part 

* Because of the slope, these soils are generally 

unsuited to septic tank absorption fields. 


Interpretive Groups 
Land capability classification: Vile 
Woodland ordination symbol: Spinks—4R; Okee—2R 
Michigan soil management group: Spinks—4a; Okee— 
4/28 


40B—Coloma-Toogood complex, 0 to 6 
percent slopes 


Setting 
Landform: Nearly level and undulating areas on 
outwash plains 
Shape of areas: Irregular 
Size of areas: 10 to 150 acres 


Typical Profile 
Coloma 


Surface layer: 

0 to 4 inches—very dark grayish brown sand 

Subsoil: | 

4 to 35 inches—yellowish brown and brownish yellow, 
loose sand 

35 to 60 inches—light yellowish brown, loose sand that 
has lamellae of dark brown loamy sand 

Toogood 

Surface layer: 

0 to 9 inches—very dark grayish brown loamy sand 

Subsoil: 

9 to 25 inches—strong brown, very friable loamy sand 

25 to 36 inches—strong brown, loose sand 

36 to 38 inches—dark brown, friable gravelly sandy 
loam 
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Substratum: 
38 to 60 inches—light yellowish brown, stratified 
gravelly loamy sand and sand 


Soil Properties and Qualities 

Permeability: Coloma—rapid; Toogood—rapid in the 
upper part of the profile and very rapid in the lower 
part 

Available water capacity: Low 

Drainage class: Coloma—excessively drained; 
Toogood—somewhat excessively drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Slow 

Flooding: None 

Hazard of soil blowing: Coloma—severe; Toogood— 
moderate 


Composition 
Coloma soil and similar soils: 40 to 60 percent 
Toogood soil and similar soils: 40 to 50 percent 
Contrasting inclusions: 0 to 10 percent 


inclusions 
Contrasting inclusions: 
* The somewhat poorly drained Thetford soils in 
depressions and on foot slopes 
Similar inclusions: 
* Areas where the subsoil in the Coloma soil has sandy 
or loamy lamellae with a total thickness of more than 6 
inches 
* Areas where the subsoil in the Toogood soil has a 
loamy layer more than 3 inches thick 


Use and Management 


Land use: Dominant uses—cropland, pasture: other 
uses—woodland, building site development 

Cropland 

Major management concerns: Soil blowing, water 
erosion, seasonal droughtiness, a low content of 
organic matter 


Management measures: 

* Applying a system of conservation tillage, establishing 
windbreaks, planting vegetative barriers of rye, growing 
cover crops, stripcropping, and leaving crop residue on 
the surface help to control soil blowing. 

* Crop rotations that include close-growing crops, 
conservation tillage, grassed waterways, cover crops, 
and crop residue management help to prevent 
excessive erosion. 

* Leaving crop residue on the surface and adding other 
organic material help to conserve moisture. 

* Because of the limited available water capacity, most 
crops should be irrigated. 
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* Inclusion of green manure crops in the cropping 

sequence, no-till planting, and crop residue 

management increase the content of organic matter. 

* Timing fertilizer applications according to the nutrient 

requirements of the crops, using split applications, and 

applying the fertilizer in bands can reduce the risk of 

nutrient leaching. 

* Because of the need to protect ground water, the 

amount of nutrients added when manure and fertilizer 

are applied should not exceed the nutrient requirements 

of the crops. 

Pasture 

Major management concerns: Seasonal droughtiness, 
overgrazing 

Management measures: 

* Proper stocking rates, controlled grazing, and 

restricted use during dry periods help to keep the 

pasture in good condition. 

Woodland 

Major management concerns: Equipment limitation on 
both soils, seedling mortality on the Coloma soil 

Management measures: 

* Because loose sand can interfere with the traction of 

wheeled equipment, logging roads should be stabilized. 

* Planting seedlings that can withstand droughty 

conditions lowers the seedling mortality rate. Replanting 

is needed in some areas. 

Buildings 

Major management concerns: The instability of cutbanks 

Management measures: 

* The sides of shallow excavations should be 

reinforced. 

Septic tank absorption fields 

Major management concerns: Rapid or very rapid 
permeability, which causes poor filtering and a 
hazard of ground-water pollution 


interpretive Groups 


Land capability classification: IVs 

Woodland ordination symbol: Coloma—28S; Toogood— 
6A 

Michigan soil management group: Coloma-—5a; 
Toogood—4/Ga 


40C—Coloma-Toogood complex, 6 to 12 
percent slopes 
Setting 


Landform: Rolling areas on end moraines and outwash 
plains 


Oceana County, Michigan 


Shape of areas: Irregular 
Size of areas: 10 to 150 acres 


Typical Profile 
Coloma 


Surface layer: 
0 to 4 inches—very dark grayish brown sand 


Subsoil: 

4 to 35 inches—yellowish brown and brownish yellow, 
loose sand 

35 to 60 inches—light yellowish brown, loose sand that 
has lamellae of dark brown loamy sand 


Toogood 


Surface layer: 
0 to 9 inches—very dark grayish brown loamy sand 


Subsoil: 

9 to 25 inches—strong brown, very friable loamy sand 

25 to 36 inches—strong brown, loose sand 

36 to 38 inches—dark brown, friable gravelly sandy 
loam 


Substratum: 
38 to 60 inches—light yellowish brown, stratified 
gravelly loamy sand and sand 


Soil Properties and Qualities 

Permeability: Coloma—rapid; Toogood—rapid in the 
upper part of the profile and very rapid in the lower 
part 

Available water capacity: Low 

Drainage class: Coloma—excessively drained; 
Toogood—somewhat excessively drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Slow 

Flooding: None 

Hazard of soil blowing: Coloma—severe; Toogood— 
moderate 


Composition 


Coloma soil and similar soils: 40 to 60 percent 
Toogood soil and similar soils: 40 to 60 percent 


Inclusions 


Similar inclusions: 

* Areas where the subsoil in the Coloma soil has sandy 
or loamy lamellae with a total thickness of more than 6 
inches 

* Areas where the subsoil in the Toogood soil has a 
loamy layer more than 3 inches thick 


Use and Management 


Land use: Dominant uses—cropland, pasture: other 
uses—woodland, building site development 
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Cropland 


Major management concerns: Soil blowing, water 
erosion, seasonal droughtiness, a low content of 
organic matter 


Management measures: 

* Applying a system of conservation tillage, establishing 
windbreaks, planting vegetative barriers of rye, growing 
Cover crops, stripcropping, and leaving crop residue on 
the surface help to control soil blowing. 

* Crop rotations that include close-growing crops, 
conservation tillage, grassed waterways, cover crops, 
and crop residue management help to prevent 
excessive erosion. 

* Leaving crop residue on the surface and adding other 
organic material help to conserve moisture. 

* Because of the limited available water capacity, most 
crops should be irrigated. 

* Inclusion of green manure crops in the cropping 
sequence, no-till planting, and crop residue 
management increase the content of organic matter. 

* Timing fertilizer applications according to the nutrient 
requirements of the crops, using split applications, and 
applying the fertilizer in bands can reduce the risk of 
nutrient leaching. 

* Because of the need to protect ground water, the 
amount of nutrients added when manure and fertilizer 
are applied should not exceed the nutrient requirements 
of the crops. 


Pasture 


Major management concerns: Seasonal droughtiness, 
overgrazing 


Management measures: 

* Proper stocking rates, controlled grazing, and 
restricted use during dry periods peip to keep the 
pasture in good condition. 


Woodland 


Major management concerns: Equipment limitation on 
both soils, seedling mortality on the Coloma soil 


Management measures: 

* Because loose sand can interfere with the traction of 

wheeled equipment, logging roads should be stabilized. 

* Planting seedlings that can withstand droughty 

conditions lowers the seedling mortality rate. Replanting 

is needed in some areas. 

Buildings 

Major management concerns: The instability of 
cutbanks, slope 

Management measures: 

* The sides of shallow excavations should be 

reinforced. 

* Buildings should be designed so that they conform to 
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the natural slope of the land. Land shaping is necessary 
in some areas. 

Septic tank absorption fields 

Major management concerns: Rapid or very rapid 


permeability, which causes poor filtering and a 
hazard of ground-water pollution 


Interpretive Groups 


Land capability classification: VIs 

Woodland ordination symbol: Colama—2S; Toogood— 
6A 

Michigan soil management group: Coloma—Sa; 
Toogood—4/Ga 


40D—Coloma-Toogood complex, 12 to 18 
percent slopes 


Setting 
Landform: Hilly areas on end moraines 
Shape of areas: Irregular 
Size of areas: 10 to 100 acres 


Typical Profile 
Coloma 


Surface layer: 
0 to 4 inches—very dark grayish brown sand 


Subsoil: 

4 to 35 inches—yellowish brown and brownish yellow, 
loose sand 

35 to 60 inches—light yellowish brown, loose sand that 
has lamellae of dark brown loamy sand 


Toogood 


Surface layer: 
0 to 9 inches—very dark grayish brown loamy sand 


Subsoil: 

9 to 25 inches—strong brown, very friable loamy sand 

25 to 36 inches—strong brown, loose sand 

36 to 38 inches—dark brown, friable gravelly sandy 
loam 


Substratum: 
38 to 60 inches—light yellowish brown, stratified 
gravelly loamy sand and sand 


Soil Properties and Qualities 
Permeability: Coloma—rapid; Toogood—rapid in the 
upper part of the profile and very rapid in the lower 
part 
Available water capacity: Low 
Drainage class: Coloma—excessively drained; 
Toogood—somewhat excessively drained 
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Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Slow 

Flooding: None 

Hazard of soil blowing: Coloma—severe; Toogood— 
moderate 


Composition 


Coloma soil and similar soils: 40 to 60 percent 
Toogood soil and similar soils: 40 to 60 percent 


Inclusions 


Similar inclusions: 

* Areas where the subsoil in the Coloma soil has sandy 
or loamy lamellae with a total thickness of more than 6 
inches 

* Areas where the subsoil in the Toogood soil has a 
loamy layer more than 3 inches thick 


Use and Management 


Land use: Dominant uses—woodland, pasture: other 
use—building site development 


Woodland 


Major management concerns: Erosion hazard and 
equipment limitation on both soils, seedling mortality 
on the Coloma soil 


Management measures: 

* Because of the slope, special care is needed in laying 
out logging roads and landings and in operating logging 
equipment. Logging roads should be designed so that 
they conform to the topography. The grade should be 
kept as low as possible. 

* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


Pasture 


Major management concerns: Seasonal droughtiness, 
overgrazing 


Management measures: 

* Proper stocking rates, controlled grazing, and 

restricted use during dry periods help to keep the 

pasture in good condition. 

Buildings 

Major management concerns: Slope, the instability of 
cutbanks 

Management measures: 

* Because of the slope, these soils are poorly suited to 

building site development without extensive land 

shaping. 


Oceana County, Michigan 


* The sides of shallow excavations should be 

reinforced. 

Septic tank absorption fields 

Major management concerns: Slope; rapid or very rapid 
permeability, which causes poor filtering and a 
hazard of ground-water pollution 

Management measures: 

* Land shaping, pressurizing the absorption field, and 

installing the distribution lines on the contour help to 

overcome the slope. 


Interpretive Groups 


Land capability classification: VIs 

Woodland ordination symbol: Coloma—2S; Toogood— 
6A 

Michigan soil management group: Coloma—5a; 
Toogood—4/Ga 


41—Granby mucky loamy sand, gravelly 
substratum 


Setting 
Landform: Depressions on outwash plains 
Slope: 0 to 2 percent 
Shape of areas: Irregular or elongated 
Size of areas: 3 to 90 acres 


Typical Profile 


Surface layer: 

0 to 10 inches—black mucky loamy sand 

Substratum: 

10 to 28 inches—pale brown and light brownish gray, 
loose sand 

28 to 60 inches—very dark grayish brown gravelly sand 


Soil Properties and Qualities 


Permeability: Rapid in the upper part of the profile and 
very rapid in the lower part 

Available water capacity: Low 

Drainage class: Poorly drained 

Seasonal high water table: 1 foot above to 1 foot below 
the surface from November through June 

Surface runoff: Very slow or ponded 

Flooding: None 

Hazard of soil blowing: Moderate 


Composition 
Granby soil and similar soils: 90 to 95 percent 
Contrasting inclusions: 5 to 10 percent 
Inclusions 


Contrasting inclusions: 
* The somewhat poorly drained Pipestone soils in the 
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slightly higher landscape positions 


Similar inclusions: 
* Areas where the surface layer is less than 10 inches 
thick 

Use and Management 


Land use: Dominant uses—woodland, pasture; other 
use—building site development 


Woodland 


Major management concerns: Equipment limitation, 
seedling mortality, windthrow hazard 


Management measures: 

* Skidders should not be used during wet periods, when 
ruts form easily. 

* Equipment can be used only during dry summer 
months and during periods in winter when the soil is 
frozen. 

* Because of wetness and severe seedling mortality, 
trees generally are not planted on this soil. 

* Windthrow can be minimized by harvest methods that 
do not leave the remaining trees widely spaced, such 
as selective cutting and strip cutting. 


Pasture 


Major management concerns: Seasonal wetness, 
seasonal droughtiness, overgrazing 


Management measures: 

* Proper stocking rates, a planned grazing system, and 

deferred grazing during wet periods help to keep the 

pasture in good condition. 

* The only hay and pasture plants that should be 

seeded are those that can withstand periodic inundation 

and seasonal wetness. 

* Proper stocking rates, controlled grazing, and 

restricted use during dry periods help to keep the 

pasture in good condition. 

Buildings 

Major management concerns: Ponding, the instability of 
cutbanks 

* Because of the ponding, this soil is generally unsuited 

to building site development. 


Septic tank absorption fields 


Major management concerns: Ponding; rapid or very 
rapid permeability, which causes poor filtering and a 
hazard of ground-water pollution 

* Because of the ponding, this soil is generally unsuited 

to septic tank absorption fields. 


Interpretive Groups 


Land capability classification: Vw 
Woodland ordination symbol: 2W 
Michigan soil management group: 5c 
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42B—Spinks-Remus-Fern complex, 0 to 6 
percent slopes 


Setting 


Landform: Nearly level and undulating areas on ground 
moraines 

Shape of areas: Irregular 

Size of areas: 20 to 425 acres 


Typical Profile 
Spinks 


Surface layer: 
0 to 9 inches—very dark grayish brown loamy fine sand 


Subsoil: 

9 to 18 inches—strong brown, very friable fine sand 

18 to 24 inches—brown, loose fine sand 

24 to 60 inches—pale brown, loose sand that has 
lamellae of dark brown, very friable loamy sand 


Remus 


Surface layer: 
0 to 9 inches—very dark grayish brown fine sandy loam 


Subsoil: 

9 to 21 inches—pale brown loamy sand and dark 
brown, friable loam 

21 to 50 inches—dark reddish brown and brown, firm 
loam and sandy clay loam 

Substratum: 

50 to 60 inches—brown sandy clay loam 


Fern 


Surface layer: 
0 to 10 inches—dark brown loamy fine sand 


Subsoil: 

10 to 21 inches—brown, friable loamy fine sand 

21 to 30 inches—pale brown loamy fine sand and dark 
brown, friable loam 

30 to 51 inches—reddish brown, friable clay loam and 
pale brown loamy fine sand 

51 to 60 inches—dark brown, friable loam 


Soil Properties and Qualities 


Permeability: Spinks—moderately rapid; Remus— 
moderately slow; Fern—rapid in the upper part of 
the profile and moderate in the lower part 

Available water capacity: Spinks—low; Remus and 
Fern—moderate 

Drainage class: Well drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Spinks and Fern—very slow; Remus— 
medium 

Flooding: None 

Hazard of soil blowing: Moderate 
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Composition 
Spinks soil and similar soils: 35 to 60 percent 
Remus soil and similar soils: 20 to 50 percent 
Fern soil and similar soils: 15 to 25 percent 
Contrasting inclusions: 0 to 5 percent 


Inclusions 


Contrasting inclusions: 

* The somewhat poorly drained Arkona soils in 
depressions and on foot slopes 

° The very poorly drained Bono and Lamson soils in 
depressions 


Similar inclusions: 

* Areas where the subsoil in the Spinks soil has less 
than 6 inches of loamy lamellae 

* Areas where the subsoil in the Remus soil has more 
clay 

* Areas where the subsoil in the Remus soil has less 
clay 

* Areas where the subsoil in the Fern soil has more clay 


Use and Management 


Land use: Dominant use—cropland; other uses— 
woodland, pasture, building site development 


Cropland 


Major management concerns: Soil blowing on all three 
soils; water erosion, compaction, and tilth in areas 
of the Remus soil; seasonal droughtiness and a low 
content of organic matter in the Spinks and Fern 
soils 


Management measures: 

* Applying a system of conservation tillage, establishing 
windbreaks, planting vegetative barriers of rye, growing 
cover crops, stripcropping, and leaving crop residue on 
the surface help to control soil blowing. 

* A system of conservation tillage that leaves crop 
residue on the surface helps to control water erosion, 
helps to prevent crusting during periods of heavy 
rainfall, and increases the rate of water infiltration. 

* Minimizing tillage and tilling and harvesting at the 
proper moisture content help to prevent excessive 
compaction and maintain tilth. 

* Leaving crop residue on the surface and adding other 
organic material help to conserve moisture. 

* Inclusion of green manure crops in the cropping 
sequence, no-till planting, and crop residue 
management increase the content of organic matter. 

* Timing fertilizer applications according to the nutrient 
requirements of the crops, using split applications, and 
applying the fertilizer in bands can reduce the risk of 
nutrient leaching. 

* Because of the need to protect ground water, the 
amount of nutrients added when manure and fertilizer 
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are applied should not exceed the nutrient requirements 
of the crops. 


Woodland 


Major management concerns: Equipment limitation on all 
three soils, seedling mortality on the Fern soil 


Management measures: 

* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 

Pasture 


Major management concerns: Seasonal droughtiness in 
the Spinks and Fern soils, overgrazing on all three 
soils, compaction in areas of the Remus soil 

Management measures: 

* Restricted grazing during wet periods helps to prevent 

compaction and poor tilth. 

* Proper stocking rates, controlled grazing, and 

restricted use during dry periods help to keep the 

pasture in good condition. 

Buildings 


Major management concerns: The instability of cutbanks 
in areas of the Spinks and Fern soils 


Management measures: 

* The sides of shallow excavations should be 

reinforced. 

Septic tank absorption fields 

Major management concerns: Moderate permeability in 
the lower part of the subsoil in the Fern soil, 
moderately slow permeability in the Remus soil 

Management measures: 

* Enlarging or pressurizing the absorption field or 

installing alternating drain fields in soils helps to 

overcome the restricted permeability. 


Interpretive Groups 
Land capability classification: Ms 
Woodland ordination symbol: Spinks—4A; Remus—3A; 
Fern—4S 
Michigan soil management group: Spinks—4a; Remus— 
2.5a; Fern—4/2a 


42C—Spinks-Remus-Fern complex, 6 to 12 
percent slopes 


Setting 


Landform: Rolling areas on ground moraines 
Shape of areas: Irregular 
Size of areas: 15 to 320 acres 
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Typical Profile 
Spinks 
Surface layer: 
0 to 9 inches—very dark grayish brown loamy fine sand 
Subsoil: 
9 to 18 inches—strong brown, very friable fine sand 
18 to 24 inches—brown, loose fine sand 
24 to 60 inches—pale brown, loose sand that has 
lamellae of dark brown, very friable loamy sand 


Remus 


Surface layer: 
0 to 9 inches—dark grayish brown fine sandy loam 


Subsoil: 

9 to 21 inches—pale brown loamy sand and dark 
brown, friable loam 

21 to 50 inches—dark reddish brown and brown, firm 
loam and sandy clay loam 

50 to 60 inches—brown sandy clay loam 

Fern 


Surface layer: 
0 to 10 inches—dark brown loamy fine sand 


Subsoil: 

10 to 21 inches—brown, very friable loamy fine sand 

21 to 30 inches—pale brown loamy sand and dark 
brown, friable loam 

30 to 51 inches—reddish brown, friable clay loam and 
pale brown loamy fine sand 

51 to 60 inches—dark brown, friable loam 


Soil Properties and Qualities 

Permeability: Spinks—moderately rapid; Remus— 
moderately slow; Fern—rapid in the upper part of 
the profile and moderate in the lower part 

Available water capacity: Spinks and Fern—low; 
Remus—moderate 

Drainage class: Well drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Spinks and Fern—slow; Remus— 
medium 

Flooding: None 

Hazard of soil blowing: Moderate 


Composition 
Spinks soil and similar soils: 35 to 60 percent 
Remus soil and similar soils: 20 to 50 percent 
Fern soil and similar soils: 15 to 25 percent 
Contrasting inclusions: 0 to 5 percent 


Inclusions 


Contrasting inclusions: 
* The somewhat poorly drained Arkona soils in 
depressions and on foot slopes 
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* The well drained Okee soils, which have sand and 
gravel at a depth of 20 to 40 inches and are in 
landscape positions similar to those of the Spinks, 
Remus, and Fern soils 

Similar inclusions: 

* Areas where the subsoil in the Spinks soil has less 
than 6 inches of loamy lamellae 

« Areas where the subsoil in the Remus soil has more 
clay 

* Areas where the subsoil in the Remus soil has less 
clay 

* Areas where the subsoil in the Fern soil has more clay 


Use and Management 


Land use: Dominant use—cropland; other uses— 
woodland, pasture, building site development 

Cropland 

Major management concerns: Water erosion and soil 
blowing on all three soils, compaction and tilth in 
the surface layer in areas of the Remus soil, 
seasonal droughtiness and a low content of organic 
matter in the Spinks and Fern soils 


Management measures: 

* Crop rotations that include grasses and legumes, 

conservation tillage, grassed waterways, and cover 

crops help to control water erosion. 

* Applying a system of conservation tillage, establishing 

windbreaks, planting vegetative barriers of rye, growing 

cover crops, stripcropping, and leaving crop residue on 

the surface help to control soil blowing. 

* Minimizing tillage and tilling and harvesting at the 

proper moisture content help to prevent excessive 

compaction and maintain tilth. 

* Leaving crop residue on the surface and adding other 

organic material help to conserve moisture. 

* Inclusion of green manure crops in the cropping 

sequence, no-till planting, and crop residue 

management increase the content of organic matter. 

* Timing fertilizer applications according to the nutrient 

requirements of the crops, using split applications, and 

applying the fertilizer in bands can reduce the risk of 

nutrient leaching. 

* Because of the need to protect ground water, the 

amount of nutrients added when manure and fertilizer 

are applied should not exceed the nutrient requirements 

of the crops. 

Woodland 

Major management concerns: Equipment limitation on all 
three soils, seedling mortality on the Fern soil 

Management measures: 

* Because loose sand can interfere with the traction of 

wheeled equipment, logging roads should be stabilized. 

* Planting seedlings that can withstand droughty 
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conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


Pasture 


Major management concerns: Seasonal droughtiness 
and overgrazing in areas of all three soils, 
compaction in areas of the Remus soil 


Management measures: 

* Proper stocking rates, controlled grazing, and 

restricted use during dry periods help to keep the 

pasture in good condition. 

* Restricted grazing during wet periods helps to prevent 

compaction and poor tilth. 

Buildings 

Major management concerns: The instability of cutbanks 
in areas of the Spinks and Fern soils, the slope of 
all three soils 

Management measures: 

* The sides of shallow excavations should be 

reinforced. 

* Buildings should be designed so that they conform to 

the natural slope of the land. Land shaping is necessary 

in some areas. 

Septic tank absorption fields 

Major management concerns: Moderate permeability in 
the lower part of the subsoil in the Fern soil, 
moderately slow permeability in the Remus soil 


Management measures: 

* Enlarging or pressurizing the absorption field or 
installing alternating drain fields helps to overcome the 
restricted permeability. 


interpretive Groups 


Land capability classification: \lle 

Woodland ordination symbol: Spinks—4A; Remus—3A; 
Fern—4S 

Michigan soil management group: Spinks—4a; Remus— 
2.5a; Fern—4/2a 


42D—Spinks-Remus-Fern complex, 12 to 18 
percent slopes 


Setting 

Landform: Hilly areas on ground moraines and end 

moraines 
Shape of areas: Irregular 
Size of areas: 15 to 80 acres 

Typical Profile 

Spinks 
Surface layer: 
0 to 9 inches—very dark grayish brown loamy fine sand 
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Subsoil: 

9 to 18 inches—strong brown, very friable fine sand 

18 to 24 inches—brown, loose fine sand 

24 to 60 inches—pale brown, loose sand that has 
lamellae of dark brown, very friable loamy sand 


Remus 


Surface layer: 
0 to 9 inches—dark grayish brown fine sandy loam 


Subsoil: 

9 to 21 inches—pale brown loamy sand and dark 
brown, friable loam 

21 to 50 inches—dark reddish brown and brown, firm 
loam and sandy clay loam 

50 to 60 inches—brown sandy clay loam 


Fern 


Surface layer: 
0 to 10 inches—dark brown loamy fine sand 


Subsoil: 

10 to 21 inches—brown, very friable loamy fine sand 

21 to 30 inches—pale brown loamy fine sand and dark 
brown, friable loam 

30 to 51 inches—reddish brown, friable clay loam and 
pale brown loamy fine sand 

51 to 60 inches—dark brown, friable loam 


Soil Properties and Qualities 

Permeability: Spinks—moderately rapid; Remus— 
moderately slow; Fern—rapid in the upper part of 
the profile and moderate in the lower part 

Available water capacity: Spinks and Fern—low; 
Remus—moderate 

Drainage class: Well drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Spinks and Fern—slow; Remus—rapid 

Flooding: None 

Hazard of soil blowing: Moderate 


Composition 
Spinks soil and similar soils: 35 to 60 percent 
Remus soil and similar soils: 20 to 50 percent 


Fern soil and similar soils: 15 to 25 percent 
Contrasting inclusions: 0 to 5 percent 


Inclusions 


Contrasting inclusions: 

* The well drained Okee soils, which have sand and 
gravel at a depth of 20 to 40 inches and are in 
landscape positions similar to those of the Spinks, 
Remus, and Fern soils 


Similar inclusions: 
* Areas where the subsoil in the Spinks soil has less 
than 6 inches of loamy lamellae 
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* Areas where the subsoil in the Remus soil has more 
clay 

* Areas where the subsoil in the Remus soil has less 
clay 

* Areas where the subsoil in the Fern soil has more clay 


Use and Management 


Land use: Dominant use—cropland; other uses— 
woodland, pasture, building site development 


Cropland 


Major management concerns: Water erosion, soil 
blowing, and the slope in areas of all three soils; 
compaction and tilth in areas of the Remus soil; a 
low content of organic matter and seasonal 
droughtiness in the Spinks and Fern soils 


Management measures: 

* Crop rotations that include grasses and legumes, 
conservation tillage, grassed waterways, and cover 
crops help to control water erosion. 

* Applying a system of conservation tillage, establishing 
windbreaks, planting vegetative barriers of rye, growing 
cover crops, stripcropping, and leaving crop residue on 
the surface help to control soil blowing. 

* Minimizing tillage and tilling and harvesting at the 
proper moisture content help to prevent excessive 
compaction and maintain tilth. 

* Inclusion of green manure crops in the cropping 
sequence, no-till planting, and crop residue ' 
management increase the content of organic matter. 

* Leaving crop residue on the surface and adding other 
organic material help to conserve moisture. 

* Properly shaping and maintaining grassed waterways 
can help to remove runoff from fields safely. 

* Timing fertilizer applications according to the nutrient 
requirements of the crops, using split applications, and 
applying the fertilizer in bands can reduce the risk of 
nutrient leaching. 

* Because of the need to protect ground water, the 
amount of nutrients added when manure and fertilizer 
are applied should not exceed the nutrient requirements 
of the crops. 

* Crop rotations that include legumes reduce the need 
for commercial fertilizer. Sod-based rotations control 
runoff and thus significantly reduce the loss of dissolved 
and particulate nitrogen and phosphorus. 


Woodland 


Major management concerns: Equipment limitation on all 
three soils, seedling mortality on the Fern soil 


Management measures: 
* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
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* Planting.seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


Pasture 


Major management concerns: Seasonal droughtiness 
and overgrazing in areas of all three soils, 
compaction in areas of the Remus soil 


Management measures: 

* Proper stocking rates, controlled grazing, and 

restricted use during dry periods help to keep the 

pasture in good condition. 

* Restricted grazing during wet periods helps to prevent 

compaction and poor tilth. 

Buildings 

Major management concerns: The slope of all three 
soils, the instability of cutbanks in areas of the 
Spinks and Fern soils 


Management measures: 

* The sides of shallow excavations should be 
reinforced. 

* Because of the slope, these soils are poorly suited to 
building site development without extensive land 
shaping. 

Septic tank absorption fields 


Major management concerns: Moderate permeability in 
the lower part of the subsoil in the Fern soil, 
moderately slow permeability in the Remus soil, the 
slope of all three soils 


Management measures: 

* Enlarging or pressurizing the absorption field or 
installing alternating drain fields helps to overcome the 
restricted permeability. 

* Land shaping, pressurizing the absorption field, and 
installing the distribution lines on the contour help to 
overcome the slope. 


interpretive Groups 
Land capability classification: IVe 
Woodland ordination symbol: Spinks—4A; Remus—3A; 
Fern—4S 
Michigan soil management group: Spinks—4a; Hemus— 
2.5a; Fern—4/2a 


42E—Spinks-Remus-Fern complex, 18 to 35 
percent slopes 


Setting 


Landform: Steep areas on end moraines 
Shape of areas: Irregular or elongated 
Size of areas: 10 to 60 acres 
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Typical Profile 
Spinks 


Surface layer: 
0 to 9 inches—very dark grayish brown loamy fine sand 


Subsoil: 

9 to 18 inches—strong brown, very friable fine sand 

18 to 24 inches—brown, loose fine sand 

24 to 60 inches—pale brown, loose sand that has 
lamellae of dark brown, very friable loamy sand 


Remus 


Surface layer: 
0 to 9 inches—dark grayish brown fine sandy loam 


Subsoil: 

9 to 21 inches—pale brown loamy sand and dark 
brown, friable loam 

21 to 50 inches—dark reddish brown and brown, firm 
loam and sandy clay loam 

50 to 60 inches—brown sandy clay loam 


Fern 


Surface layer: 
0 to 10 inches—dark brown loamy fine sand 


Subsoil: 

10 to 21 inches—brown, very friable loamy fine sand 

21 to 30 inches—pale brown loamy sand and dark 
brown, friable loam I 

30 to 51 inches—reddish brown, friable clay loam and 
pale brown loamy fine sand 

51 to 60 inches—dark brown, friable loam 


Soil Properties and Qualities 


Permeability: Spinks—moderately rapid; Remus— 
moderately slow; Fern—rapid in the upper part of 
the profile and moderate in the lower part 

Available water capacity: Spinks and Fern—low; 
Remus—moderate 

Drainage class: Well drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Rapid 

Flooding: None 

Hazard of soil blowing: Moderate 


Composition 
Spinks soil and similar soils: 35 to 60 percent 
Remus soil and similar soils: 20 to 50 percent 
Fern soil and similar soils: 15 to 25 percent 
Contrasting inclusions: 0 to 5 percent 
Inclusions 


Contrasting inclusions: 
* The well drained Okee soils, which have sand and 
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gravel at a depth of 20 to 40 inches 


Similar inclusions: 

* Areas where the subsoil in the Spinks soil has less 
than 6 inches of loamy lamellae 

* Areas where the subsoil in the Remus soil has more 
clay 

* Areas where the subsoil in the Remus soil has less 
clay 

* Areas where the subsoil in the Fern soil has more clay 


Use and Management 


Land use: Dominant use—woodland; other use— 
building site development 


Woodland 


Major management concerns: Erosion hazard and 
equipment limitation on all three soils, seedling 
mortality on the Fern soil 


Management measures: 

* Because of the erosion hazard, logging roads and skid 

trails should be established on the contour and water 

should be removed by water bars, out-sloping or in- 

sloping road surfaces, culverts, and drop structures. 

* Because of the slope, special care is needed in laying 

out logging roads and landings and in operating logging 

equipment. Logging roads should be designed so that 

they conform to the topography. The grade should be 

kept as low as possible. 

* Planting seedlings that can withstand droughty 

conditions lowers the seedling mortality rate. Replanting 

is needed in some areas. 

Buildings 

Major management concerns: The slope of all three 
soils, the instability of cutbanks in areas of the 
Spinks and Fern soils 

* Because of the slope, these soils are generally 

unsuited to building site development. 


Septic tank absorption fields 


Major management concerns: The slope of all three 
soils, moderate permeability in the lower part of the 
subsoil in the Fern soil, moderately slow 
permeability in the Remus soil 

* Because of the slope, these soils are generally 

unsuited to septic tank absorption fields. 


Interpretive Groups 


Land capability classification: Vile 

Woodland ordination symbol: Spinks and Fern—4R; 
Remus—3R 

Michigan soil management group: Spinks—4a; Remus— 
2.5a; Fern—4/2a 
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43B—Spinks loamy fine sand, 0 to 6 percent 
slopes f 
Setting 
Landform: Nearly level and undulating areas on 
outwash plains and ground moraines 
Shape of areas: irregular 
Size of areas: 3 to 1,300 acres 


Typical Profile 


Surface layer: 
0 to 9 inches—very dark grayish brown loamy fine sand 


Subsoil: 

9 to 18 inches—strong brown, very friable fine sand 

18 to 24 inches—brown, loose fine sand 

24 to 60 inches—pale brown, loose sand that has 
lamellae of dark brown, very friable loamy sand 


Soil Properties and Qualities 
Permeability: Moderately rapid 
Available water capacity: Low 
Drainage class: Well drained 
Seasonal high water table: At a depth of more than 60 
inches 
Surface runoff: Very slow 
Flooding: None 
Hazard of soil blowing: Moderate 


Composition 


Spinks soil and similar soils: 85 to 95 percent 
Contrasting inclusions: 5 to 15 percent 


Inclusions 
Contrasting inclusions: 
* The somewhat poorly drained Arkona and Thetford 
Soils in drainageways and on foot slopes 
* The excessively drained Benona and Coloma soils, 
which have less than 6 inches of lamellae in the subsoil 
and are in landscape positions similar to those of the 
Spinks soil 
* The well drained Gowdy soils, which have a clayey 
subsoil at a depth of 20 to 40 inches and are in 
landscape positions similar to those of the Spinks soil 
* The well drained Fern soils, which have a loamy 
subsoil at a depth of 20 to 40 inches and are in 
landscape positions similar to those of the Spinks soil 


Similar inclusions: 
* Areas where the subsoil has more than 15 percent 
gravel 

Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site development 


Cropland 
Major management concerns: Soil blowing, seasonal 
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droughtiness, a low content of organic matter 
Management measures: 
* Applying a system of conservation tillage, establishing 
windbreaks, planting vegetative barriers of rye, growing 
cover crops, stripcropping, and leaving crop residue on 
the surface help to control soil blowing. 
* Leaving crop residue on the surface and adding other 
organic material help to conserve moisture. 
* Drought-tolerant crops should be selected for planting. 
Otherwise, irrigation is needed. 
* Inclusion of green manure crops in the cropping 
sequence, no-till planting, and crop residue 
management increase the content of organic matter. 
* Timing fertilizer applications according to the nutrient 
requirements of the crops, using split applications, and 
applying the fertilizer in bands can reduce the risk of 
nutrient leaching. 
* Because of the need to protect ground water, the 
amount of nutrients added when manure and fertilizer 
are applied should not exceed the nutrient requirements 
of the crops. 
Woodland 
Major management concerns: None 
Pasture 
Major management concerns: Seasonal droughtiness, 

overgrazing 
Management measures: 
* Proper stocking rates, controlled grazing, and 
restricted use during dry periods help to keep the 
pasture in good condition. 


Buildings 
Major management concerns: The instability of cutbanks 


Management measures: 
* The sides of shallow excavations should be 
reinforced. 


Septic tank absorption fields 
Major management concerns: None 


Interpretive Groups 


Land capability classification: 115 
Woodland ordination symbol: 4A 
Michigan soil management group: 4a 


43C—Spinks loamy fine sand, 6 to 12 
percent slopes 
Setting 


Landform: Rolling areas on end moraines and ground 
moraines 

Shape of areas: Irregular 

Size of areas: 3 to 570 acres 
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Typical Profile 


Surface layer: 
0 to 9 inches—very dark grayish brown loamy fine sand 


Subsoil: 

9 to 18 inches—strong brown, very friable fine sand 

18 to 24 inches—brown, loose fine sand 

24 to 60 inches—pale brown, loose sand that has 
lamellae of dark brown, very friable loamy sand 


Soil Properties and Qualities 


Permeability: Moderately rapid 

Available water capacity: Low 

Drainage class: Well drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Slow 

Flooding: None 

Hazard of soil blowing: Moderate 


Composition 


Spinks soil and similar soils: 90 to 95 percent 
Contrasting inclusions: 5 to 10 percent 


Inclusions 


Contrasting inclusions: 

* The excessively drained Benona and Coloma soils, 
which have less than 6 inches of lamellae in the subsoil 
and are in landscape positions similar to those of the 
Spinks soil 

* The well drained Fern soils, which have a loamy 
subsoil at a depth of 20 to 40 inches 

* The well drained Gowdy soils, which have a clayey 
subsoil and substratum and are in landscape positions 
similar to those of the Spinks soil 

Similar inclusions: 

* Areas where the subsoil has more than 15 percent 
gravel 

* Areas where the subsoil has mottles 


Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site development 

Cropland 

Major management concerns: Water erosion, soil 
blowing, seasonal droughtiness, a low content of 
organic matter 

Management measures: 

* Crop rotations that include grasses, legumes, and 

small grain help to control runoff and water erosion. 

* Applying a system of conservation tillage, establishing 

windbreaks, planting vegetative barriers of rye, growing 

cover crops, stripcropping, and leaving crop residue on 

the surface help to control soil blowing. 

* Leaving crop residue on the surface and adding other 
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organic material help to conserve moisture. 

* Inclusion of green manure crops in the cropping 
sequence, no-till planting, and crop residue 
management increase the content of organic matter. 

* Timing fertilizer applications according to the nutrient 
requirements of the crops, using split applications, and 
applying the fertilizer in bands can reduce the risk of 
nutrient leaching. 

* Because of the need to protect ground water; the 
amount of nutrients added when manure and fertilizer 
are applied should not exceed the nutrient requirements 
.of the crops. 


Woodland 

Major management concerns: None 

Pasture 

Major management concerns: Seasonal droughtiness, 
overgrazing 

Management measures: 

* Proper stocking rates and short-duration grazing 

during the summer help to control soil blowing and 

water erosion, maintain plant density and hardiness, 

and keep the pasture in good condition. 

Buildings 

Major management concerns: The instability of 
cutbanks, slope 


Management measures: 

* The sides of shallow excavations should be 
reinforced. 

* Buildings should be designed so that they conform to 
the natural slope of the land. Land shaping is necessary 
in some areas. 

Septic tank absorption fields 


Major management concerns: None 


Interpretive Groups 


Land capability classification: Me 
Woodland ordination symbol: 4A 
Michigan soil management group: 4a 


43D—Spinks loamy fine sand, 12 to 18 
percent slopes 


Setting 


Landform: Hilly areas on end moraines and ground 
moraines 

Shape of areas: Irregular 

Size of areas: 3 to 100 acres 


Typical Profile 


Surface layer: 
0 to 9 inches—very dark grayish brown loamy fine sand 


81 


Subsoil: 

9 to 18 inches—strong brown, very friable fine sand 

18 to 24 inches—brown, loose fine sand 

24 to 60 inches—pale brown, loose sand that has 
lamellae of dark brown, very friable loamy sand 


Soil Properties and Qualities 


Permeability: Moderately rapid 

Available water capacity: Low 

Drainage class: Well drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Medium 

Flooding: None 

Hazard of soil blowing: Moderate 


Composition 
Spinks soil and similar soils: 85 to 95 percent 
Contrasting inclusions: 5 to 15 percent 


Inclusions 


Contrasting inclusions: 

* The excessively drained Benona and Coloma soils, 
which have less than 6 inches of lamellae in the subsoil 
and are in landscape positions similar to those of the 
Spinks soil 

* The well drained Fern soils, which have a loamy 
subsoil and substratum and are in landscape positions 
similar to those of the Spinks soil 


Similar inclusions: 
* Areas where the subsoil has 15 or more percent 
gravel 


Use and Management 


Land use: Dominant uses—woodland, cropland; other 
uses—pasture, building site development 


Woodland 
Major management concerns: None 
Cropland 


Major management concerns: Water erosion, soil 
blowing, seasonal droughtiness, a low content of 
organic matter 


Management measures: 

* Crop rotations that include grasses, legumes, and 
small grain help to control runoff and water erosion. 

* Properly shaping and maintaining grassed waterways 
can help to remove runoff from fields safely. 

* Applying a system of conservation tillage, establishing 
windbreaks, planting vegetative barriers of rye, growing 
cover crops, stripcropping, and leaving crop residue on 
the surface help to control soil blowing. 

* Leaving crop residue on the surface and adding other 
organic material help to conserve moisture. 

* Inclusion of green manure crops in the cropping 
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sequence, no-till planting, and crop residue 
management increase the content of organic matter. 

* Timing fertilizer applications according to the nutrient 
requirements of the crops, using split applications, and 
applying the fertilizer in bands can reduce the risk of 
nutrient leaching. 

* Because of the need to protect ground water, the 
amount of nutrients added when manure and fertilizer 
are applied should not exceed the nutrient requirements 
of the crops. 


Pasture 


Major management concerns: Seasonal droughtiness, 
overgrazing 

Management measures: 

* Proper stocking rates and short-duration grazing 

during the summer help to control soil blowing and 

water erosion, maintain plant density and hardiness, 

and keep the pasture in good condition. 

Buildings 

Major management concerns: The instability of 
cutbanks, slope 


Management measures: 

* The sides of shallow excavations should be 
reinforced. 

* Because of the slope, this soil is poorly suited to 
building site development without extensive land 
shaping. 

Septic tank absorption fields 

Major management concerns: Slope 

Management measures: f 

* Land shaping, pressurizing the absorption field, and 
installing the distribution lines on the contour help to 
overcome the slope. 


interpretive Groups 


Land capability classification: IVe 
Woodland ordination symbol: 4A 
Michigan soil management group: 4a 


43E—Spinks loamy fine sand, 18 to 35 
percent slopes 
Setting 


Landform: Steep areas on end moraines 
Shape of areas: Irregular 
Size of areas: 3 to 50 acres 


Typical Profile 


Surface layer: 
0 to 9 inches—very dark grayish brown loamy fine sand 


Soil Survey 


Subsoil: 

9 to 18 inches—strong brown, very friable fine sand 

18 to 24 inches—brown, loose fine sand 

24 to 60 inches—pale brown, loose sand that has 
lamellae of dark brown, very friable loamy sand 

Soil Properties and Qualities 

Permeability: Moderately rapid 

Available water capacity: Low 

Drainage class: Well drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Rapid 

Flooding: None 

Hazard of soil blowing: Moderate 


Composition 


Spinks soil and similar soils: 90 to 95 percent 
Contrasting inclusions: 5 to 10 percent 


Inclusions 
Contrasting inclusions: 
* The excessively drained Benona and Coloma soils, 
which have less than 6 inches of lamellae in the subsoil 
and are in landscape positions similar to those of the 
Spinks soil 
Similar inclusions: 
* Areas where the subsoil has more than 15 percent 
gravel 


Use and Management 
Land use: Dominant use—woodland; other use— 
building site development 
Woodland 
Major management concerns: Erosion hazard, 
equipment limitation 
Management measures: 
* Because of the erosion hazard, water should be 
removed by water bars, out-sioping or in-sloping road 
surfaces, culverts, and drop structures. Building logging 
roads on the contour or on the gentler slopes and 
seeding logging roads, skid trails, and landings after the 
trees have been logged also help to prevent excessive 
erosion. 
* Because of the slope, special care is needed in laying 
out logging roads and landings and in operating logging 
equipment. Logging roads should be designed so that 
they conform to the topography. The grade should be 
kept as low as possible. 
Buildings 
Major management concerns: Slope, the instability of 
cutbanks 
Management measures: 
* Because of the slope, this soil is poorly suited to 
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building site development without extensive land 
shaping. 

Septic tank absorption fields 

Major management concerns: Slope 

* Because of the slope, this soil is generally unsuited to 
septic tank absorption fields. 


Interpretive Groups 
Land capability classification: Vile 
Woodland ordination symbol: 4R 
Michigan soil management group: 4a 


44B—Thetford loamy fine sand, 0 to 4 
percent slopes 


Seiting 


Landform: Drainageways on ground moraines and 
outwash plains 

Shape of areas: Irregular 

Size of areas: 3 to 110 acres 


Typical Profile 


Surface layer: 
0 to 9 inches—very dark grayish brown loamy fine sand 


Subsoil: 

9 to 24 inches—brown, mottled, very friable loamy fine 
sand 

24 to 54 inches—yellowish brown, mottled, loose sand 
that has lamellae of dark brown, very friable loamy 
sand 


Substratum: 
54 to 60 inches—brown, mottled sand 


Soil Properties and Qualities 


Permeability: Moderately rapid 

Available water capacity: Low 

Drainage class: Somewhat poorly drained 

Seasonal high water table: 1 to 2 feet below the surface 
from February through May 

Surface runoff: Very slow 

Flooding: None 

Hazard of soil blowing: Moderate 


Composition 


Thetford soil and similar soils: 85 to 95 percent 
Contrasting inclusions: 5 to 15 percent 


Inclusions 


Contrasting inclusions: 

* The poorly drained Granby soils in depressions 

* The excessively drained Chelsea and well drained 
Spinks soils in the higher landscape positions 

* The somewhat poorly drained Pipestone soils, which 
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are sandy throughout and are in landscape positions 
similar to those of the Thetford soil 


Similar inclusions: 
* Areas where the subsoil has more gravel 
* Areas where the substratum is stratified 


Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses—-pasture, building site development 


Cropland 


Major management concerns: Seasonal wetness, soil 
blowing, seasonal droughtiness 


Management measures: 

* Surface and subsurface drainage systems are needed 
to reduce the wetness. f 
* Applying a system of conservation tillage, establishing 
windbreaks, planting vegetative barriers of rye, growing 
cover crops, stripcropping, and leaving crop residue on 
the surface help to control soil blowing. 

* Leaving crop residue on the surface and adding other 
organic material help to conserve moisture. 

* Timing fertilizer applications according to the nutrient 
requirements of the crops, using split applications, and 
applying the fertilizer in bands can reduce the risk of 
nutrient leaching. f 

* Increasing the content of organic matter in the root: 
zone can improve the ability of the soil to hold water, 
nutrients, and pesticides and reduces the risk of 
ground-water pollution. 


Woodland 
Major management concerns: Equipment limitation 


Management measures: 

* Skidders should not be used during wet periods, when 
ruts form easily. j 

* The seasonal high water table restricts the use of 
equipment to midsummer, when the soil is dry, or 
midwinter, when the soil is frozen. 

* Trees that can withstand seasonal wetness should be 
selected for planting. 


Pasture 


Major management concerns: Seasonal wetness, 
seasonal droughtiness, overgrazing 


Management measures: 

* Proper stocking rates, a planned grazing system, 
controlled grazing, restricted use during dry periods, 
and deferred grazing during wet periods help to keep 
the pasture in good condition. 


Buildings 


Major management concerns: Seasonal wetness, the 
instability of cutbanks 
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Management measures: 

* A surface or subsurface drainage system helps to 
lower the water table. 

* The sides of shallow excavations should be 
reinforced. 

Septic tank absorption fields 

Major management concerns: Seasonal wetness 
Management measures: 

* A subsurface drainage system helps to lower the 
water table. Ἢ 

* Filling or mounding with suitable material helps to 
raise the absorption field above the water table. 


Interpretive Groups 
Land capability classification: lllw 
Woodland ordination symbol: 3W 
Michigan soil management group: 4b 


45B—Spinks-Benona complex, 0 to 6 
percent slopes 


Setting 
Landform: Nearly level and undulating areas on ground 
moraines and outwash plains 
Shape of areas: Irregular 
Size of areas: 10 to 725 acres 


Typical Profile 
Spinks 
Surface layer: 
0 to 9 inches—very dark grayish brown loamy fine sand 
Subsoil: 
9 to 18 inches—strong brown, very friable fine sand 
18 to 24 inches—brown, loose fine sand 
24 to 60 inches—pale brown, loose sand that has 
lamellae of dark brown, very friable loamy sand 


Benona 


Surface layer: 

0 to 8 inches—dark brown sand 

Subsoil: 

8 to 46 inches—dark brown, strong brown, and dark 
yellowish brown, loose sand 

46 to 60 inches—pale brown, loose sand that has 
lamellae of strong brown, very friable loamy sand 


Soil Properties and Qualities 
Permeability: Spinks—moderately rapid; Benona—rapid 
Available water capacity: Low 
Drainage class: Spinks—well drained; Benona— 

excessively drained 
Seasonal high water table: At a depth of more than 60 
inches 


Soil Survey 


Surface runoff: Slow 

Flooding: None 

Hazard of soil blowing: Spinks—moderate; Benona— 
severe 


Composition 
Spinks soil and similar soils: 40 to 55 percent 


Benona soil and similar soils: 35 to 45 percent 
Contrasting inclusions: 5 to 15 percent 


Inclusions 


Contrasting inclusions: 

* The somewhat poorly drained Arkona and Pipestone 
soils in drainageways and swales on foot slopes 

* The well drained Fern soils, which have a loamy 
subsoil and substratum and are in landscape positions 
similar to those of the Spinks and Benona soils 

* The well drained Gowdy soils, which are clayey in the 
lower part of the subsoil and in the substratum and are 
in landscape positions similar to those of the Spinks 
and Benona soils 

Similar inclusions: 

* Areas where the subsoil is sandy throughout 

* Areas where the Benona soil has a calcareous 
substratum at a depth of more than 60 inches 

* Areas where the Benona soil has a loamy and clayey, 
banded substratum at a depth of more than 60 inches 


Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site development 


Cropland 


Major management concerns: Soil blowing, seasonal 
droughtiness, a low content of organic matter 


Management measures: 

* Applying a system of conservation tillage, establishing 
windbreaks, planting vegetative barriers of rye, growing 
cover crops, stripcropping, and leaving crop residue on 
the surface help to control soil blowing. 

» Leaving crop residue on the surface and adding other 
organic material help to conserve moisture. 

* Because of the limited available water capacity, most 
crops should be irrigated. 

* Inclusion of green manure crops in the cropping 
sequence, no-till planting, and crop residue 
management increase the content of organic matter. 

* Timing fertilizer applications according to the nutrient 
requirements of the crops, using split applications, and 
applying the fertilizer in bands can reduce the risk of 
nutrient leaching. 

* Because of the need to protect ground water, the 
amount of nutrients added when manure and fertilizer 
are applied should not exceed the nutrient requirements 
of the crops. 
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Woodland 


Major management concerns: Equipment limitation on 
both soils, seedling mortality on the Benona soil 


Management measures: 

* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 

Pasture 


Major management concerns: Seasonal droughtiness, 
overgrazing 

Management measures: 

* Proper stocking rates and short-duration grazing 

during the summer help to control soil blowing and 

water erosion, maintain plant density and hardiness, 

and keep the pasture in good condition. 

Buildings 

Major management concerns: The instability of cutbanks 

Management measures: I 

* The sides of shallow excavations should be 

reinforced. 

Septic tank absorption fields 

Major management concerns: Rapid permeability in the 
Benona soil, which causes poor filtering and a 
hazard of ground-water pollution 


interpretive Groups 


Land capability classification: Is 

Woodland ordination symbol: Spinks—4A; Benona—4S 

Michigan soil management group: Spinks—4a; 
Benona—5a 


45C—Spinks-Benona complex, 6 to 12 
percent slopes 


Setting 
Landform: Rolling areas on ground moraines 
Shape of areas: Irregular 
Size of areas: 10 to 420 acres 


Typical Profile 
Spinks 
Surface layer: 
0 to 9 inches—very dark grayish brown loamy fine sand 
Subsoil: 
9 to 18 inches—strong brown, very friable fine sand 
18 to 24 inches—brown, loose fine sand 
24 to 60 inches—pale brown, loose sand that has 
lamellae of dark brown, very friable loamy sand 
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Benona 


Surface layer: 
0 to 8 inches—dark brown sand 


Subsoil: 

8 to 46 inches—dark brown, strong brown, and dark 
yellowish brown, loose sand 

46 to 60 inches—pale brown, loose sand that has 
lamellae of strong brown, very friable loamy sand 

Soil Properties and Qualities 

Permeability: Spinks—moderately rapid; Benona—rapid 

Available water capacity: Low 

Drainage class: Spinks—well drained; Benona— 
excessively drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Slow 

Flooding: None 

Hazard of soil blowing: Spinks—moderate; Benona— 
severe 


Composition 
Spinks soil and similar soils: 40 to 60 percent 
Benona soil and similar soils: 35 to 45 percent 
Contrasting inclusions: 5 to 15 percent 


inclusions 


Contrasting inclusions: 

* The well drained Fern soils, which have a loamy 
subsoil and substratum and are in landscape positions 
similar to those of the Spinks and Benona soils 

* The well drained Gowdy soils, which are clayey in the 
lower part of the subsoil and in the substratum and are 
in landscape positions similar to those of the Spinks 
and Benona soils 

Similar inclusions: 

* Areas where the subsoil is sandy throughout 

* Areas where the Benona soil has a calcareous 
substratum at a depth of more than 60 inches 

* Areas where the Benona soil has a loamy and clayey, 
banded substratum at a depth of more than 60 inches 


Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site development 

Cropland 

Major management concerns: Water erosion, soil 
blowing, seasonal droughtiness, a low content of 
organic matter 

Management measures: 

* Crop rotations that include grasses and legumes, 

conservation tillage, grassed waterways, and cover 

crops help to control water erosion. 

* Applying a system of conservation tillage, establishing 
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windbreaks, planting vegetative barriers of rye, growing 

cover crops, stripcropping, and leaving crop residue on 

the surface help to control soil blowing. 

* Leaving crop residue on the surface and adding other 

organic material help to conserve moisture. 

* Because of the limited available water capacity, most 

crops should be irrigated. 

* Inclusion of green manure crops in the cropping 

sequence, no-till planting, and crop residue 

management increase the content of organic matter. 

* Timing fertilizer applications according to the nutrient 

requirements of the crops, using split applications, and 

applying the fertilizer in bands can reduce the risk of 

nutrient leaching. 

* Because of the need to protect ground water, the 

amount of nutrients added when manure and fertilizer 

are applied should not exceed the nutrient requirements 

of the crops. 

Woodland 

Major management concerns: Equipment limitation on 
both soils, seedling mortality on the Benona soil 

Management measures: 

* Because loose sand can interfere with the traction of 

wheeled equipment, logging roads should be stabilized. 

* Planting seedlings that can withstand droughty 

conditions lowers the seedling mortality rate. Replanting 

is needed in some areas. 

Pasture 

Major management concerns: Seasonal droughtiness, 
overgrazing 

Management measures: 

* Proper stocking rates and short-duration grazing 

during the summer help to control scil blowing and 

water erosion, maintain plant density and hardiness, 

and keep the pasture in good condition. 

Buildings 

Major management concerns: The instability of 
cutbanks, slope 

Management measures: 

* The sides of shallow excavations should be 

reinforced. 

* Buildings should be designed so that they conform to 

the natural slope of the land. Land shaping is necessary 

in some areas. 

Septic tank absorption fields 

Major management concerns: Rapid permeability in the 
Benona soil, which causes poor filtering and a 
hazard of ground-water pollution 


Interpretive Groups 


Land capability classification: Me 
Woodland ordination symbol: Spinks—4A; Benona—4S 


Soil Survey 


Michigan soil management group: Spinks—4a; 
Benona—5a 


45D—Spinks-Benona complex, 12 to 18 
percent slopes 


Setting 


Landform: Hilly areas on ground moraines 
Shape of areas: Irregular 
Size of areas: 20 to 120 acres 


Typical Profile 
Spinks 


Surface layer: 
0 to 9 inches—very dark grayish brown loamy fine sand 


Subsoil: 

9 to 18 inches—strong brown, very friable fine sand 

18 to 24 inches—brown, loose fine sand 

24 to 60 inches—pale brown, loose sand that has 
lamellae of dark brown, very friable loamy sand 


Benona 


Surface layer: 
0 to 8 inches—dark brown sand 


Subsoil: 

8 to 46 inches—dark brown, strong brown, and dark 
yellowish brown, loose sand 

46 to 60 inches—pale brown, loose sand that has 
lamellae of strong brown, very friable loamy sand 


Soil Properties and Qualities 
Permeability: Spinks—moderately rapid; Benona—rapid 
Available water capacity: Low 
Drainage class: Spinks—well drained; Benona— 
excessively drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Medium 

Flooding: None 

Hazard of soil blowing: Spinks—moderate; Benona— 
severe 


Composition 
Spinks soil and similar soils: 40 to 60 percent 


Benona soil and similar soils: 35 to 45 percent 
Contrasting inclusions: 5 to 15 percent 


Inclusions 


Contrasting inclusions: 

* The well drained Fern soils, which have a loamy 
subsoil and substratum and are in landscape positions 
similar to those of the Spinks and Benona soils 

* The well drained Gowdy soils, which are clayey in the 
lower part of the subsoil and in the substratum and are 
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in landscape positions similar to those of the Spinks 
and Benona soils 


Similar inclusions: 

* Areas where the subsoil is sandy throughout 

* Areas where the Benona soil has a calcareous 
substratum at a depth of more than 60 inches 

* Areas where the Benona soil has a loamy and clayey, 
banded substratum at a depth of more than 60 inches 


Use and Management 


Land use: Dominant uses—woodland, cropland; other 
uses—pasture, building site development 


Woodland 


Major management concerns: Equipment limitation on 
both soils, seedling mortality on the Benona soil 


Management measures: 

* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


Cropland 


Major management concerns: Water erosion, soil 
blowing, seasonal droughtiness, a low content of 
organic matter 


Management measures: 

* Crop rotations that include grasses and legumes, 
conservation tillage, grassed waterways, and cover 
crops help to control water erosion. 

* Applying a system of conservation tillage, establishing 
windbreaks, planting vegetative barriers of rye, growing 
cover crops, stripcropping, and leaving crop residue on 
the surface help to control soil blowing. 

* Leaving crop residue on the surface and adding other 
organic material help to conserve moisture. 

* Because of the limited available water capacity, most 
crops should be irrigated. 

* Inclusion of green manure crops in the cropping 
sequence, no-till planting, and crop residue 
management increase the content of organic matter. 

* Properly shaping and maintaining grassed waterways 
can help to remove runoff from fields safely. 

* Timing fertilizer applications according to the nutrient 
requirements of the crops, using split applications, and 
applying the fertilizer in bands can reduce the risk of 
nutrient leaching. 

* Because of the need to protect ground water, the 
amount of nutrients added when manure and fertilizer 
are applied should not exceed the nutrient requirements 
of the crops. 


Pasture 


Major management concerns: Seasonal droughtiness, 
overgrazing 
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Management measures: 

* Proper stocking rates and short-duration grazing 

during the summer help to control soil blowing and 

water erosion, maintain plant density and hardiness, 

and keep the pasture in good condition. 

Buildings 

Major management concerns: The instability of 
cutbanks, slope 

Management measures: 

* The sides of shallow excavations should be 

reinforced. 

* Because of the slope, these soils are poorly suited to 

building site development without extensive land 

shaping. 

Septic tank absorption fields 

Major management concerns: Rapid permeability in the 
Benona soil, which causes poor filtering and a 
hazard of ground-water pollution; the slope of both 
soils 

Management measures: 

* Land shaping, pressurizing the absorption field, and 

installing the distribution lines on the contour help to 

overcome the slope. 


Interpretive Groups 


Land capability classification: \Ve 

Woodland ordination symbol: 4A 

Michigan soil management group: Spinks—4a; 
Benona—Sa 


45E—Spinks-Benona complex, 18 to 35 
percent slopes 


Setting 


Landform: Steep areas on end moraines 
Shape of areas: Irregular 
Size of areas: 5 to 50 acres 


Typical Profile 
Spinks 


Surface layer: 
0 to 9 inches—very dark grayish brown loamy fine sand 


Subsoil: 

9 to 18 inches—strong brown, very friable fine sand 

18 to 24 inches—brown, loose fine sand 

24 to 60 inches—pale brown, loose sand that has 
lamellae of dark brown, very friable loamy sand 


Benona 


Surface layer: 
0 to 8 inches—dark brown sand 
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Subsoil: 

8 to 46 inches—dark brown, strong brown, and dark 
yellowish brown, loose sand 

46 to 60 inches—pale brown, loose sand that has 
lamellae of strong brown, very friable loamy sand 


Soil Properties and Qualities 
Permeability: Spinks—moderately rapid; Benona—rapid 
Available water capacity: Low 
Drainage class: Spinks—well drained; Benona— 
excessively drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Rapid 

Flooding: None 

Hazard of soil blowing: Spinks—moderate; Benona— 
severe 


Composition 
Spinks soil and similar soils: 40 to 60 percent 
Benona soil and similar soils: 35 to 45 percent 
Contrasting inclusions: 5 to 15 percent 


Inclusions 
Contrasting inclusions: 
° The well drained Fern soils, which have a loamy 
subsoil and substratum and are in landscape positions 
similar to those of the Spinks and Benona soils 
* The well drained Gowdy soils, which are clayey in the 
lower part of the subsoil and in the substratum and are 
in landscape positions similar to those of the Spinks 
and Benona soils 


Similar inclusions: 

* Areas where the subsoil is sandy throughout 

* Areas where the Benona soil has a calcareous 
substratum at a depth of more than 60 inches 

* Areas where the Benona soil has a loamy and clayey, 
banded substratum at a depth of more than 60 inches 


Use and Management 


Land use: Dominant use—woodland; other use— 
building site development 


Woodland 


Major management concerns: Erosion hazard and 
equipment limitation on both soils, seedling mortality 
on the Benona soil 


Management measures: 

* Because of the erosion hazard, water should be 
removed by water bars, out-sloping or in-sloping road 
surfaces, culverts, and drop structures. Building logging 
roads on the contour or on the gentler slopes and 
seeding logging roads, skid trails, and landings after the 
trees have been logged also help to prevent excessive 
erosion. 


Soil Survey 


* Because of the slope, special care is needed in laying 

out logging roads and landings and in operating logging 

equipment. Logging roads should be designed so that 

they conform to the topography. The grade should be 

kept as low as possible. 

* Because loose sand and the slope can hinder the 

traction of wheeled equipment, logging roads should be 

built on the contour or on the gentler slopes. 

* Planting seedlings that can withstand droughty 

conditions lowers the seedling mortality rate. Replanting 

is needed in some areas. 

Buildings 

Major management concerns: Slope, the instability of 
cutbanks 

Management measures: 

* Because of the slope, these soils are poorly suited to 

building site development without extensive land 

shaping. 

Septic tank absorption fields 

Major management concerns: The slope of both soils; 
rapid permeability in the Benona soil, which causes 
poor filtering and a hazard of ground-water pollution 

* Because of the slope, these soils are generally 

unsuited to septic tank absorption fields. 


interpretive Groups 


Land capability classification: Vile 

Woodland ordination symbol: 4R 

Michigan soil management group: Spinks—4a; 
Benona—5a 


45F—Spinks-Benona complex, 35 to 70 
percent slopes 


Setting 


Landform: Very steep areas on end moraines 
Shape of areas: Irregular 
Size of areas: 5 to 50 acres 


Typical Profile 
Spinks 
Surface layer: 
0 to 9 inches—very dark grayish brown loamy fine sand 


Subsoil: 

9 to 18 inches—strong brown, very friable fine sand 

18 to 24 inches—brown, loose fine sand 

24 to 60 inches—pale brown, loose sand that has 
lamellae of dark brown, very friable loamy sand 

Benona 


Surface layer: 
0 to 8 inches—dark brown sand 
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Subsoil: 

8 to 46 inches—dark brown, strong brown, and dark 
yellowish brown, loose sand 

46 to 60 inches—pale brown, loose sand that has 
lamellae of strong brown, very friable loamy sand 


Soil Properties and Qualities 
Permeability: Spinks—moderately rapid; Benona—rapid 
Available water capacity: Low 
Drainage class: Spinks—well drained; Benona— 
excessively drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Rapid 

Flooding: None 

Hazard of soil blowing: Spinks—moderate; Benona— 
severe 


Composition 
Spinks soil and similar sails: 40 to 60 percent 
Benona soil and similar soils: 35 to 60 percent 


Inclusions 


Similar inclusions: 

* Areas where the subsoil is sandy throughout 

* Areas where the Benona soil has a calcareous 
substratum at a depth of more than 60 inches 


Use and Management 


Land use: Dominant use—woodland; other use— 
building site development 


Woodland 


Major management concerns: Erosion hazard and 
equipment limitation on both soils, seedling mortality 
on the Benona soil 


Management measures: 

* Because of the erosion hazard, water should be 
removed by water bars, out-sioping or in-sloping road 
surfaces, culverts, and drop structures. Building logging 
roads on the contour or on the gentler slopes and 
seeding logging roads, skid trails, and landings after the 
trees have been logged also help to prevent excessive 
erosion. 

* Because of the slope, special care is needed in laying 
out logging roads and landings and in operating logging 
equipment. Logging roads should be designed so that 
they conform to the topography. The grade should be 
kept as low as possible. 

* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


Buildings 


Major management concerns: Slope, the instability of 
cutbanks 
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* Because of the slope, these soils are generally 
unsuited to building site development. 


Septic tank absorption fields 


Major management concerns: The slope of both soils; 
rapid permeability in the Benona soil, which causes 
poor filtering and a hazard of ground-water pollution 

* Because of the slope, these soils are generally 

unsuited to septic tank absorption fields. 


Interpretive Groups 
Land capability classification: Ve 
Woodland ordination symbol: 4R 
Michigan soil management group: Spinks—4a; 
Benona—5a 


46B—Grattan sand, dark subsoil, 0 to 6 
percent slopes 


Setting 
Landform: Nearly level and undulating areas on lake 
plains 
Shape of areas: Irregular 
Size of areas: 50 to 450 acres 


Typical Profile 


Surface layer: 
0 to 3 inches—black sand 


Subsurface layer: 
3 to 8 inches—grayish brown sand 


Subsoil: 

8 to 10 inches—dark reddish brown, loose sand 

10 to 32 inches—dark brown and strong brown, loose 
sand 


Substratum: 
32 to 60 inches—yellowish brown sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Excessively drained 
Seasonal high water table: At a depth of more than 60 
inches 
Surface runoff: Very slow 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 
Grattan soil and similar soils: 90 to 95 percent 
Contrasting inclusions: 5 to 10 percent 
Inclusions 


Contrasting inclusions: 
* The somewhat poorly drained Pipestone soils in 
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drainageways and on foot slopes 

Similar inclusions: 

* Areas where the surface layer is severely eroded 
* Areas where the subsoil is fine sand 


Use and Management 
Land use: Dominant use—woodland; other use— 
building site development 
Woodland 
Major management concerns: Equipment limitation, 
seedling mortality 


Management measures: 

* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


Buildings 
Major management concerns: The instability of cutbanks 


Management measures: 

* The sides of shallow excavations should be 

reinforced. 

Septic tank absorption fields 

Major management concerns: Rapid permeability, which 
causes poor filtering and a hazard of ground-water 
pollution 


interpretive Groups 


Land capability classification: IVs 
Woodiand ordination symbol: 3S 
Michigan soil management group: 5a 


48A—Saugatuck-Jebavy complex, 0 to 3 
percent slopes 


Setting 


Landform: Saugatuck—drainageways on lake plains and 
outwash plains; Jebavy—depressions on outwash 
plains and lake plains 

Shape of areas: Irregular 

Size of areas: 30 to 825 acres 


Typical Profile 
Saugatuck 


Surface layer: 
0 to 3 inches—black fine sand 


Subsurface layer: 
3 to 7 inches—grayish brown, mottled fine sand 


Soil Survey 


Subsoil: 

7 to 21 inches—dark reddish brown, mottled, weakly 
cemented, loose fine sand 

21 to 38 inches—dark brown and dark yellowish brown, 
mottled, loose fine sand 


Substratum: 
38 to 60 inches—yellowish brown fine sand 


Jebavy 


Surface layer: 
0 to 4 inches—black fine sand 


Subsurface layer: 
4 to 12 inches—dark gray, mottled fine sand 


Subsoil: 

12 to 16 inches—black, mottled, weakly cemented, 
loose fine sand 

16 to 36 inches—yellowish brown, mottled, loose fine 
sand 


Substratum 
36 to 80 inches—pale brown, mottled sand 


Soil Properties and Qualities 


Permeability: Rapid in the upper and lower parts of the 
profile and moderate in the middle part 

Available water capacity: Low 

Drainage class: Saugatuck—somewhat poorly drained; 
Jebavy—poorly drained 

Seasonal high water table: Saugatuck—perched 0.5 foot 
above to 2.0 feet below the surface from November 
through May; Jebavy—perched 1.0 foot above to 
1.0 foot below the surface from October through 
June 

Surface runoff: Very slow or ponded 

Flooding: None 

Hazard of soil blowing: Severe 


Composition 


Saugatuck soil and similar soils: 40 to 60 percent 
Jebavy soil and similar soils: 35 to 50 percent 
Contrasting inclusions: 5 to 10 percent 


inclusions 


Contrasting inclusions: 

° The very poorly drained Adrian soils, which have 16 to 
51 inches of muck and are in landscape positions 
similar to those of the Jebavy soil 

* The moderately well drained Covert soils in the slightly 
higher landscape positions 

* The excessively drained Epworth soils on knolls 

* The poorly drained Granby and Kingsville soils, which 
do not have a weakly cemented subsoil and are in 
landscape positions similar to those of the Jebavy soil 
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Similar inclusions: 

* Areas where the subsoil in the Saugatuck soil is not 
cemented 

* Areas where the subsoil is medium sand 


Use and Management 


Land use: Dominant use—woodland; other uses— 
pasture, building site development 


Woodland 


Major management concerns: Equipment limitation, 
seedling mortality, windthrow hazard 


Management measures: 

* Skidders should not be used during wet periods, when 
ruts form easily. 

* The seasonal high water table restricts the use of 
equipment to midsummer, when the soils are dry, or 
midwinter, when the soils are frozen. 

* Special site preparation, such as bedding before 
planting, can reduce the seedling mortality rate. 

* Windthrow can be minimized by harvest methods that 
do not leave the remaining trees widely spaced, such 
as selective cutting and strip cutting. 


Pasture 


Major management concerns: Seasonal wetness, 
seasonal droughtiness, overgrazing 


Management measures: 

* Proper stocking rates, a planned grazing system, and 

deferred grazing during wet periods help to keep the 

pasture in good condition. 

* The only hay and pasture plants that should be 

seeded are those that can withstand periodic inundation 

and seasonal wetness. 

* Proper stocking rates, controlled grazing, and 

restricted use during dry periods help to keep the 

pasture in good condition. 

Buildings 

Major management concerns: Ponding, the instability of 
cutbanks 

* Because of the ponding, these soils are generally 

unsuited to building site development. 

Septic tank absorption fields 

Major management concerns: Ponding; rapid 
permeability, which causes poor filtering and a 
hazard of ground-water pollution 

* Because of the ponding, these soils are generally 

unsuited to septic tank absorption fields. 


Interpretive Groups 


Land capability classification: IVw 

Woodland ordination symbol: 2W 

Michigan soil management group: Saugatuck—5b-h; 
Jebavy—5c-h 
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49B—Grattan sand, 0 to 6 percent slopes 


Setting 


Landform: Nearly level and undulating areas on 
outwash plains 

Shape of areas: \rregular 

Size of areas: 3 to 980 acres 


Typical Profile 


Surface layer: 
0 to 3 inches—very dark gray sand 


Subsurface layer: 
3 to 6 inches—grayish brown sand 


Subsoil: 
6 to 32 inches—dark brown and dark yellowish brown, 
loose sand 


Substratum: 
32 to 60 inches—light yellowish brown sand 


Soil Properties and Qualities 


Permeability: Rapid 

Available water capacity: Low 

Drainage class: Excessively drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Very slow 

Flooding: None 

Hazard of soil blowing: Severe 


Composition 


Grattan soil and similar soils: 90 to 95 percent 
Contrasting inclusions: 5 to 10 percent 


inclusions 


Contrasting inclusions: 

* The moderately well drained Covert soils in the slightly 
lower landscape positions 

* The poorly drained Kingsville soils in depressions 

* The somewhat poorly drained Pipestone soils in 
drainageways and on foot slopes 

* The well drained Spinks soils, which have more than 6 
inches of loamy lamellae in the subsoil and are in 
landscape positions similar to those of the Grattan soil 


Similar inclusions: 

* Areas where the soil has loamy material at a depth of 
more than 40 inches 

* Areas where the soil has a banded substratum at a 
depth of more than 60 inches 


Use and Management 


Land use: Dominant use—woodland; other uses— 
pasture, building site development 
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Woodland 

Major management concerns: Equipment limitation, 
seedling mortality 

Management measures: 

* Because loose sand can interfere with the traction of 

wheeled equipment, logging roads should be stabilized. 

* Planting seedlings that can withstand droughty 

conditions lowers the seedling mortality rate. Replanting 

is needed in some areas. 

Pasture 

Major management concerns: Seasonal droughtiness, 
overgrazing 

Management measures: 

» Proper stocking rates, controlled grazing, and 

restricted use during dry periods help to keep the 

pasture in good condition. 

Buildings 

Major management concerns: The instability of cutbanks 

Management measures: 

* The sides of shallow excavations should be 

reinforced. 

Septic tank absorption fields 

Major management concerns: Rapid permeability, which 
causes poor filtering and a hazard of ground-water 
pollution 


interpretive Groups 


Land capability classification: VIs 
Woodland ordination symbol: 9S 
Michigan soil management group: 5.3a 


49B3—Grattan sand, 0 to 6 percent slopes, 
severely eroded 


Setting 
Landform: Nearly level and undulating areas on 
outwash plains 
Shape of areas: Irregular 
Size of areas: 3 to 120 acres 


Typical Profile 


Subsoil: 

0 to 22 inches—dark brown and brownish yellow, loose 
sand 

Substratum: 

22 to 60 inches—light yellowish brown sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Excessively drained 


Soil Survey 


Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Very slow 

Flooding: None 

Hazard of soil blowing: Severe 


Composition 


Grattan soil and similar soils: 95 to 100 percent 
Contrasting inclusions: 0 to 5 percent 


Inclusions 
Contrasting inclusions: 
* The poorly drained Kingsville soils and Histosols and 
Aquents, ponded, in depressions 
Similar inclusions: 
* Areas where the soil has a surface layer 
* Areas where the subsoil is fine sand 


Use and Management 


Land use: Dominant use—woodland; other use— 
building site development 

Woodland 

Major management concerns: Equipment limitation, 
seedling mortality 

Management measures: 

* Because loose sand can interfere with the traction of 

wheeled equipment, logging roads should be stabilized. 

* Planting seedlings that can withstand droughty 

conditions lowers the seedling mortality rate. Replanting 

is needed in some areas. 

Buildings 

Major management concerns: The instability of cutbanks 

Management measures: 

* The sides of shallow excavations should be 

reinforced. 


Septic tank absorption fields 


Major management concerns: Rapid permeability, which 
causes poor filtering and a hazard of ground-water 
pollution 


Interpretive Groups 


Land capability classification: Vs 
Woodland ordination symbol: 9S 
Michigan soil management group: 5.3a 


49C—Grattan sand, 6 to 18 percent slopes 


Setting 
Landform: Rolling and hilly areas on ground moraines 
and outwash plains 
Shape of areas: Irregular 
Size of areas: 3 to 120 acres 


Oceana County, Michigan 


Typical Profile 


Surface layer: 
0 to 3 inches—very dark gray sand 


Subsurface layer: 
3 to 6 inches—grayish brown sand 


Subsoil: 
6 to 32 inches—dark brown and dark yellowish brown, 
loose sand 


Substratum: 
32 to 60 inches—light yellowish brown sand 


Soil Properties and Qualities 


Permeability: Rapid 

Available water capacity: Low 

Drainage class: Excessively drained 

Seasonal high water table: At a depth of more than 60 
inches 

Suríace runoff: Slow 

Flooding: None 

Hazard of soil blowing: Severe 


Composition 


Grattan soil and similar soils: 90 to 95 percent 
Contrasting inclusions: 5 to 10 percent 


Inclusions 


Contrasting inclusions: 

* The somewhat poorly drained Pipestone soils in 
drainageways and on foot slopes 

* The well drained Spinks soils, which have more than 6 
inches of loamy lamellae in the subsoil and are in 
landscape positions similar to those of the Grattan soil 


Similar inclusions: 

* Areas where the soil has loamy material at a depth of 
more than 40 inches 

* Areas where the soil is fine sand throughout 

* Areas where the soil has a banded substratum at a 
depth of more than 60 inches 


Use and Management 


Land use: Dominant use—woodland; other use— 
building site development 


Woodland 


Major management concerns: Equipment limitation, 
seedling mortality 


Management measures: 

* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 
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Buildings 
Major management concerns: The instability of 
cutbanks, slope 


Management measures: 

* The sides of shallow excavations should be 

reinforced. 

* Buildings should be designed so that they conform to 

the natural slope of the land. Land shaping is necessary 

in some areas. 

Septic tank absorption fields 

Major management concerns: Rapid permeability, which 
causes poor filtering and a hazard of ground-water 
pollution 


Interpretive Groups 
Land capability classification: V\s 
Woodland ordination symbol: 9S 
Michigan soil management group: 5.3a 


49C3—Grattan sand, 6 to 18 percent slopes, 
severely eroded 


Setting 


Landform: Rolling and hilly areas on ground moraines 
and outwash plains 

Shape of areas: Irregular 

Size of areas: 3 to 60 acres 


Typical Profile 


Subsoil: 
0 to 22 inches—dark brown and brownish yellow, loose 
sand 


Substratum: 
22 to 60 inches—light yellowish brown sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Excessively drained 
Seasonal high water table: At a depth of more than 60 
inches 
Surface runoff: Slow 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 
Grattan and similar soils: 100 percent 
Inclusions 


Similar inclusions: 
* Areas where the soil has a surface layer 
* Areas where the soil is fine sand throughout 
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Use and Management 

Land use: Dominant use—woodland; other use— 
building site development 

Woodland 

Major management concerns: Equipment limitation, 
seedling mortality 

Management measures: 

* Because loose sand can interfere with the traction of 

wheeled equipment, logging roads should be stabilized. 

* Planting seedlings that can withstand droughty 

conditions lowers the seedling mortality rate. Replanting 

is needed in some areas. 

Buildings 

Major management concerns: The instability of 
cutbanks, slope 

Management measures: 

* The sides of shallow excavations should be 

reinforced. 

* Buildings should be designed so that they conform to 

the natural slope of the land. Land shaping is necessary 

in some areas. f 

Septic tank absorption fields 

Major management concerns: Rapid permeability, which 
causes poor filtering and a hazard of ground-water 
pollution 


Interpretive Groups 


Land capability classification: Vils 
Woodland ordination symbol: 9S 
Michigan soil management group: 5.3a 


49E—Grattan sand, 18 to 35 percent slopes 


Setting 

Landform: Steep areas on end moraines 
Shape of areas: Irregular 
Size of areas: 3 to 100 acres 

Typical Profile 
Surface layer: 
0 to 3 inches—very dark gray sand 
Subsurface layer: 
3 to 6 inches—grayish brown sand 


Subsoil: 
6 to 32 inches—dark brown and dark yellowish brown, 
loose sand 


Substratum: 
32 to 60 inches—light yellowish brown sand 


Soil Properties and Qualities 
Permeability: Rapid 


Soil Survey 


Available water capacity: Low 

Drainage class: Excessively drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Medium 

Flooding: None 

Hazard of soil blowing: Severe 


Composition 


Grattan soil and similar soils: 90 to 95 percent 
Contrasting inclusions: 5 to 10 percent 


inclusions 


Contrasting inclusions: 

* The well drained Spinks soils, which have more than 6 
inches of loamy lamellae in the subsoil and are in 
landscape positions similar to those of the Grattan soil 


Similar inclusions: 
* Areas where the soil is fine sand throughout 


Use and Management 


Land use: Dominant use—woodland; other use— 
building site development 


Woodland 


Major management concerns: Erosion hazard, 
equipment limitation, seedling mortality 


Management measures: 

* Because of the erosion hazard, water should be 
removed by water bars, out-sloping or in-sloping road 
surfaces, Culverts, and drop structures. Building logging 
roads on the contour or on the gentler slopes and 
seeding logging roads, skid trails, and landings after the 
trees have been logged also help to prevent excessive 
erosion. 

* Because of the slope, special care is needed in laying 
out logging roads and landings and in operating logging 
equipment. Logging roads should be designed so that 
they conform to the topography. The grade should be 
kept as low as possible. 

* Because loose sand and the slope can hinder the 
traction of wheeled equipment, skid trails should be built 
on the contour or on the gentler slopes. 

* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


Buildings 

Major management concerns: Slope, the instability of 
cutbanks 

* Because of the slope, this soil is generally unsuited to 

building site development. 


Septic tank absorption fields 
Major management concerns: Slope; rapid permeability, 
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which causes poor filtering and a hazard of ground- 
water pollution 
* Because of the slope, this soil is generally unsuited to 
septic tank absorption fields. 


Interpretive Groups 


Land capability classification: VIIS 
Woodland ordination. symbol: 9R 
Michigan soil management group: 5.3a 


49F—Grattan sand, 35 to 70 percent slopes 


Setting 


Landform: Very steep areas on end moraines 
Shape of areas: Irregular or elongated 
Size of areas: 10 to 35 acres 


Typical Profile 


Surface layer: 
0 to 3 inches—very dark gray sand 


Subsurface layer: 
3 to 6 inches—grayish brown sand 


Subsoil: f 
6 to 32 inches—dark brown and dark yellowish brown, 
loose sand 


Substratum: 
32 to 60 inches—light yellowish brown sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Excessively drained 
Seasonal high water table: At a depth of more than 60 
inches 
Surface runoff: Rapid 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 
Grattan soil and similar soils: 95 to 100 percent 
Contrasting inclusions: 0 to 5 percent 
Inclusions 


Contrasting inclusions: 

* The well drained Spinks soils, which have more than 6 
inches of loamy lamellae in the subsoil and are in 
landscape positions similar to those of the Grattan soil 


Similar inclusions: 
* Areas where the soil is sandy throughout 
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Use and Management 


Land use: Dominant use—woodland; other use— 
building site development 


Woodland 


Major management concerns: Erosion hazard, 
equipment limitation, seedling mortality 


Management measures: 

* Because of the erosion hazard, water should be 

removed by water bars, out-sloping or in-sloping road 

surfaces, culverts, and drop structures. Building logging 

roads on the contour or on the gentler slopes and 

seeding logging roads, skid trails, and landings after the 

trees have been logged also help to prevent excessive 

erosion. 

* Because of the slope, special care is needed in laying 

out logging roads and landings and in operating logging 

equipment. Logging roads should be designed so that 

they conform to the topography. The grade should be 

kept as low as possible. 

* Ordinary crawler tractors and rubber-tire skidders 

cannot be operated safely on these slopes. As a result, 

special logging methods, such as yarding the logs with 

a cable, may be needed. 

* Planting seedlings that can withstand droughty 

conditions lowers the seedling mortality rate. Replanting 

is needed in some areas. 

Buildings 

Major management concerns: Slope, the instability of 
cutbanks 

* Because of the slope, this soil is generally unsuited to 

building site development. 

Septic tank absorption fields 

Major management concerns: Slope; rapid permeability, 
which causes poor filtering and a hazard of ground- 
water pollution 

* Because of the slope, this soil is generally unsuited to 

septic tank absorption fields. 


Interpretive Groups 


Land capability classification: V\ls 
Woodland ordination symbol: 98 
Michigan soil management group: 5.3a 


50B—Covert sand, 0 to 6 percent slopes 


Setting 


Landform: Nearly level and undulating areas on 
outwash plains and lake plains 

Shape of areas: Irregular 

Size of areas: 3 to 120 acres 
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Typical Profile 


Surface layer: 
0 to 1 inch—black sand 


Subsurface layer: 
1 to 4 inches—grayish brown sand 


Subsoil: 

4 to 29 inches—dark brown and strong brown, loose 
sand 

29 to 33 inches—brownish yellow, mottled, loose sand 


Substratum: 
33 to 52 inches—pale brown, mottled sand 
33 to 60 inches—brown sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Moderately well drained 
Seasonal high water table: 2.0 to 3.5 feet below the 
surface from November through April 
Surface runoff: Very slow 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 


Covert soil and similar soils: 90 to 95 percent 
Contrasting inclusions: 5 to 10 percent 


Inclusions 


Contrasting inclusions: 

* The excessively drained Epworth, Grattan, and 
Plainfield soils in the slightly higher landscape positions 
* The poorly drained Granby and Kingsville soils in 
depressions 

* The somewhat poorly drained Pipestone soils in 
depressions and on foot slopes 


Similar inclusions: 

* Areas where the substratum is loamy at a depth of 
more than 40 inches 

* Areas where the soil is fine sand throughout 


Use and Management 


Land use: Dominant uses—woodland, cropland; other 
uses—pasture, building site development 


Woodland 


Major management concerns: Equipment limitation, 
seedling mortality 


Management measures: 

* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 


Soil Survey 


conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


Cropland 


Major management concerns: Soil blowing, seasonal 
droughtiness, a low content of organic matter 


Management measures: 

* Applying a system of conservation tillage, establishing 

windbreaks, planting vegetative barriers of rye, growing 

cover crops, stripcropping, and leaving crop residue on 

the surface help to control soil blowing. 

* Leaving crop residue on the surface and adding other 

organic material help to conserve moisture. 

* Because of the limited available water capacity, most 

crops should be irrigated. 

* Inclusion of green manure crops in the cropping 

sequence, no-till planting, and crop residue 

management increase the content of organic matter. 

* Timing fertilizer applications according to the nutrient 

requirements of the crops, using split applications, and 

applying the fertilizer in bands can reduce the risk of 

nutrient leaching. 

* Because of the need to protect ground water, the 

amount of nutrients added when manure and fertilizer 

are applied should not exceed the nutrient requirements 

of the crops. 

Pasture 

Major management concerns: Seasonal droughtiness, 
overgrazing 

Management measures: 

* Proper stocking rates, controlled grazing, and 

restricted use during dry periods help to keep the 

pasture in good condition. 

Buildings 

Major management concerns: The instability of 
cutbanks, seasonal wetness 

Management measures: 

* The sides of shallow excavations should be 

reinforced. 

* Wetness in structures with basements and craw! 

spaces can be reduced by a drainage system. 

Septic tank absorption fields 

Major management concerns: Seasonal wetness; rapid 
permeability, which causes poor filtering and a 
hazard of ground-water pollution 

Management measures: 

* Mounding or adding suitable fill material helps to raise 

the absorption field above the water table. 


Interpretive Groups 


Land capability classification: IVs 
Woodland ordination symbol: 4S 
Michigan soil management group: 5a 
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51B—Pipestone fine sand, 0 to 4 percent 
slopes 


Setting 


Lanaform: Nearly level and undulating areas on lake 
plains and outwash plains 

Shape of areas: Irregular 

Size of areas: 3 to 200 acres 


Typical Profile 


Surface layer: 
0 to 2 inches—black fine sand 


Subsurface layer: 
2 to 12 inches—light brownish gray fine sand 


Subsoil: 

12 to 18 inches—dark reddish brown, mottled, loose 
fine sand 

18 to 38 inches—strong brown, mottled, loose sand 


Substratum: 
38 to 60 inches—yellowish brown, mottled sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Somewhat poorly drained 
Seasonal high water table: 0.5 foot to 1.5 feet below the 
surface from October through June 
Surface runoff: Very slow 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 


Pipestone soil and similar soils: 85 to 95 percent 
Contrasting inclusions: 5 to 15 percent 


Inclusions 


Contrasting inclusions: 

* The excessively drained Epworth, Grattan, and 
Plainfield soils in the higher landscape positions 

* The poorly drained Granby and Kingsville soils in 
depressions 


Similar inclusions: 

* Areas where the subsoil is cemented 

* Areas where the substratum is loamy at a depth of 
more than 40 inches 


Use and Management 
Land use: Dominant uses—woodland, pasture; other 
uses—cropland, building site development 
Woodland 


Major management concerns: Equipment limitation, 
seedling mortality, windthrow hazard 
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Management measures: 

* Skidders should not be used during wet periods, when 
ruts form easily. 

* The seasonal high water table restricts the use of 
equipment to midsummer, when the soil is dry, or 
midwinter, when the soil is frozen. 

* Special site preparation, such as bedding before 
planting, can reduce the seedling mortality rate. 

* Trees that can withstand seasonal wetness should be 
selected for planting. 

* Windthrow can be minimized by harvest methods that 
do not leave the remaining trees widely spaced, such 
as selective cutting and strip cutting. 


Pasture 


Major management concerns: Seasonal wetness, 
seasonal droughtiness, overgrazing 

Management measures: 

* Proper stocking rates, a planned grazing system, and 

deferred grazing during wet periods help to keep the 

pasture in good condition, 

* The only hay and pasture plants that should be 

seeded are those that can withstand periodic inundation 

and seasonal wetness. 

* Proper stocking rates, controlled grazing, and 

restricted use during dry periods help to keep the 

pasture in good condition. 


Cropland 


Major management concerns: Seasonal wetness, soil 
blowing, seasonal droughtiness 


Management measures: 

* Surface and subsurface drainage systems are needed 

to reduce the wetness. 

* Applying a system of conservation tillage, establishing 

windbreaks, planting vegetative barriers of rye, growing 

cover crops, stripcropping, and leaving crop residue on 

the surface help to control soil blowing. 

* Leaving crop residue on the surface and adding other 

organic material help to conserve moisture. 

* Timing fertilizer applications according to the nutrient 

requirements of the crops, using split applications, and 

applying the fertilizer in bands can.reduce the risk of 

nutrient leaching. 

* Because of the need to protect ground water, the 

amount of nutrients added when manure and fertilizer 

are applied should not exceed the nutrient requirements 

of the crops. 

Buildings 

Major management concerns: Seasonal wetness, the 
instability of cutbanks 


Management measures: 
* A surface or subsurface drainage system helps to 
lower the water table. 
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* Buildings can be constructed on well compacted fill 

material that raises the site a sufficient distance above 

the water table. 

* The sides of shallow excavations should be 

reinforced. 

Septic tank absorption fields 

Major management concerns: Seasonal wetness; rapid 
permeability, which causes poor filtering and a 
hazard. of ground-water pollution 

Management measures: 

* A subsurface drainage system helps to lower the 

water table. 

* Filling or mounding with suitable material helps to 

raise the absorption field above the water table. 


Interpretive Groups 
Land capability classification: IVw 
Woodland ordination symbol: 3W 
Michigan soil management group: 5b 


52—Granby sand 


Setting 
Landform: Depressions on outwash plains and lake 
plains 
Shape of areas: Irregular or elongated 
Size of areas: 3 to 700 acres 


Typical Profile 


Surface layer: 
0 to 11 inches—black sand 
Subsoil: 
11 to 28 inches—light brownish gray, loose sand 
Substratum: 
28 to 60 inches—grayish brown sand 
Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Poorly drained 
Seasonal high water table: 1 foot above to 1 foot below 
the surface from November through June 
Surface runoff: Very slow or ponded 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 
Granby soil and similar soils: 90 to 95 percent 
Contrasting inclusions: 5 to 10 percent 
Inclusions 


Contrasting inclusions: 
* The somewhat excessively drained Benona soils on 
knolls 
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* The somewhat poorly drained Pipestone and 
Saugatuck soils in the slightly higher landscape 
positions 

* The very poorly drained, organic Adrian, Houghton, 
and Palms soils in landscape positions similar to those 
of the Granby soil 

Similar inclusions: 

* Areas where the substratum is gravelly below at a 
depth of 40 inches 

° Areas where the surface layer is less than 10 inches 
thick 


Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site development 


Cropland 


Major management concerns: Seasonal wetness, soil 
blowing, seasonal droughtiness 


Management measures: 

« Surface and subsurface drainage systems are needed 
to reduce the wetness, but a subsurface system 
requires a suitable outlet. 

* Applying a system of conservation tillage, establishing 
windbreaks, planting vegetative barriers of rye, growing 
cover crops, stripcropping, and leaving crop residue on 
the surface help to control soil blowing. 

* Leaving crop residue on the surface and adding other 
organic material help to conserve moisture. 


Woodland 


Major management concerns: Equipment limitation, 
seedling mortality, windthrow hazard 

Management measures: 

* Skidders should not be used during wet periods, when 

ruts form easily. 

* The seasonal high water table restricts the use of 

equipment to midsummer, when the soil is dry, or 

midwinter, when the soil is frozen. 

* Because of wetness and severe seedling mortality, 

trees generally are not planted on this soil. 

* Windthrow can be minimized by harvest methods that 

do not leave the remaining trees widely spaced, such 

as selective cutting and strip cutting. 

Pasture 

Major management concerns: Seasonal wetness, 
seasonal droughtiness, overgrazing 

Management measures: 

* Proper stocking rates, a planned grazing system, and 

deferred grazing during wet periods help to keep the 

pasture in good condition. 

* The only hay and pasture plants that should be 

seeded are those that can withstand periodic inundation 

and seasonal wetness. 


Oceana County, Michigan 


* Proper stocking rates, controlled grazing, and 
restricted use during dry periods help to keep the 
pasture in good condition. 


Buildings 


Major management concerns: Ponding, the instability of 
cutbanks 

* Because of the ponding, this soil is generally unsuited 

to building site development. 


Septic tank absorption fields 


Major management concerns: Ponding; rapid 
permeability, which causes poor filtering and a 
hazard of ground-water pollution 

* Because of the ponding, this soil is generally unsuited 

to septic tank absorption fields. 


interpretive Groups 
Land capability classification: IVw 
Woodland ordination symbol: 2W 
Michigan soil management group: 5c 


53B—Grattan sand, loamy substratum, 0 to 
6 percent slopes 


Setting 


Landform: Nearly level and undulating areas on ground 
moraines 

Shape of areas: Irregular 

Size of areas: 3 to 80 acres 


Typical Profile 


Surface layer: 
0 to 9 inches—gray sand 


Subsurface layer: 
9 to 14 inches—light gray sand 


Subsoil: 
14 to 36 inches—dark brown and strong brown, loose 
sand 


Substratum: 
36 to 48 inches—yellowish brown sand 
48 to 60 inches—dark reddish brown clay loam 


Soil Properties and Qualities 


Permeability: Rapid in the upper part of the profile and 
moderately slow or slow in the lower part 

Available water capacity: Low 

Drainage class: Excessively drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Very slow 

Flooding: None 

Hazard of soil blowing: Severe 
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Composition 
Grattan soil and similar soils: 90 to 95 percent 
Contrasting inclusions: 5 to 10 percent 


Inclusions 
Contrasting inclusions: 
* The moderately well drained Covert soils in the slightly 
lower landscape positions 
* The poorly drained Kingsville soils in depressions 
* The somewhat poorly drained Pipestone soils in 
drainageways and on foot slopes 
Similar inclusions: 
* Areas where the soil has sandy lamellae in the subsoil 
* Areas where the soil is sandy throughout 
* Areas where the soil has a banded substratum 


Use and Management 


Land use: Dominant use—woodland; other uses— 
pasture, building site development 


Woodland 

Major management concerns: Equipment limitation, 
seedling mortality 

Management measures: 

* Because loose sand can interfere with the traction of 

wheeled equipment, logging roads should be stabilized. 

* Planting seedlings that can withstand droughty 

conditions lowers the seedling mortality rate. Replanting 

is needed in some areas. 

Pasture 

Major management concerns: Seasonal droughtiness, 
overgrazing 

Management measures: 

* Proper stocking rates, controlled grazing, and 

restricted use during dry periods help to keep the 

pasture in good condition. 

Buildings 

Major management concerns: The instability of cutbanks 


Management measures: 

* The sides of shallow excavations should be 

reinforced. 

Septic tank absorption fields 

Major management concerns: Rapid permeability in the 
subsoil, which causes poor filtering and a hazard of 
ground-water pollution; moderately slow 
permeability in the substratum 

Management measures: 

* Enlarging or pressurizing the hsárotón field or 

installing alternating drain fields helps to overcome the 

restricted permeability. 


Interpretive Groups 
Land capability classification: Vis 
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Woodland ordination symbol: 9S 
Michigan soil management group: 5/2a 


53C—Grattan sand, loamy substratum, 6 to 
12 percent slopes 


Setting 
Landform: Rolling areas on ground moraines 
Shape of areas: Irregular 
Size of areas: 3 to 50 acres 


Typical Profile 


Surface layer: 

0 to 9 inches—gray sand 

Subsurface layer: 

9 to 14 inches—light gray sand 

Subsoil: 

14 to 36 inches—dark brown and strong brown, loose 
sand 


Substratum: 
36 to 48 inches—yellowish brown sand 
48 to 60 inches—dark reddish brown clay loam 


Soil Properties and Qualities 


Permeability: Rapid in the upper part of the profile and 
moderately slow or slow in the lower part 

Available water capacity: Low 

Drainage class: Excessively drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Slow 

Flooding: None 

Hazard of soil blowing: Severe 


Composition 
Grattan soil and similar soils: 90 to 95 percent 
Contrasting inclusions: 5 to 10 percent 
inclusions 


Contrasting inclusions: 

* The moderately well drained Covert soils in the slightly 
lower landscape positions 

* The somewhat poorly drained Pipestone soils in 
drainageways and on foot slopes 

Similar inclusions: 

* Areas where the soil has sandy lamellae in the subsoil 


Use and Management 
Land use: Dominant use—woodland; other uses— 
pasture, building site development 
Woodland 
Major management concerns: Equipment limitation, 
seedling mortality 
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Management measures: 

* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


Pasture 


Major management concerns: Seasonal droughtiness, 
overgrazing 


Management measures: 

* Proper stocking rates, controlled grazing, and 
restricted use during dry periods help to keep the 
pasture in good condition. 


Buildings 


Major management concerns: The instability of 
cutbanks, slope 


Management measures: 

* The sides of shallow excavations should be 

reinforced. 

* Buildings should be designed so that they conform to 

the natural slope of the land. Land shaping is necessary 

in some areas. 

Septic tank absorption fields 

Major management concerns: Rapid permeability in the 
subsoil, which causes poor filtering and a hazard of 
ground-water pollution; moderately slow 
permeability in the substratum 

Management measures: 

* Enlarging or pressurizing the absorption field or 

installing alternating drain fields helps to overcome the 

restricted permeability. 


Interpretive Groups 


Land capability classification: VIs 
Woodland ordination symbol: 9S 
Michigan soil management group: 5/2a 


56B—Benona sand, deep banded, 0 to 6 
percent slopes 


Setting 


Landform: Nearly level and undulating areas on lake 
plains 

Shape of areas: Irregular 

Size of areas: 15 to 100 acres 


Typical Profile 


Surface layer: 
0 to 8 inches—very dark gray sand 


Oceana County, Michigan 


Subsoil: 

8 to 48 inches—dark brown, strong brown, and 
yellowish brown, loose sand 

48 to 87 inches—brownish yellow, loose sand that has 
lamellae of strong brown, loose sand 

87 to 91 inches—strong brown, firm clay loam 

91 to 99 inches—pale brown, loose sand 


Soil Properties and Qualities 


Permeability: Rapid in the upper part of the profile and 
moderate in the lower part 

Available water capacity: Low 

Drainage class: Excessively drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Very slow 

Flooding: None 

Hazard of soil blowing: Severe 


Composition 


Benona soil and similar soils: 90 to 95 percent 
Contrasting inclusions: 5 to 10 percent 


Inclusions 


Contrasting inclusions: 
* The somewhat poorly drained Pipestone soils in 
drainageways and on foot slopes 


Similar inclusions: 

* Areas where the soil has more than 6 inches of loamy 
lamellae 

* Areas where the soil is sandy throughout 

* Areas where the substratum has loamy material at a 
depth of 40 to 60 inches 


Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site development 


Cropland 


Major management concerns: Soil blowing, seasonal 
droughtiness, a low content of organic matter 


Management measures: 

* Applying a system of conservation tillage, establishing 
windbreaks, planting vegetative barriers of rye, growing 
cover crops, stripcropping, and leaving crop residue on 
the surface help to control soil blowing. 

* Leaving crop residue on the surface and adding other 
organic material help to conserve moisture. 

* Because of the limited available water capacity, most 
crops should be irrigated.. 

« Inclusion of green manure crops in the cropping 
sequence, no-till planting, and crop residue 
management increase the content of organic matter. 
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* Timing fertilizer applications according to the nutrient 

requirements of the crops, using split applications, and 

applying the fertilizer in bands can reduce the risk of 

nutrient leaching. 

* Because of the need to protect ground water, the 

amount of nutrients added when manure and fertilizer 

are applied should not exceed the nutrient requirements 

of the crops. 

Woodland 

Major management concerns: Equipment limitation, 
seedling mortality 

Management measures: 

* Because loose sand can interfere with the traction of 

wheeled equipment, logging roads should be stabilized. 

* Planting seedlings that can withstand droughty 

conditions lowers the seedling mortality rate. Replanting 

is needed in some areas. 

Pasture 

Major management concerns: Seasonal droughtiness, 
overgrazing 

Management measures: 

* Proper stocking rates, controlled grazing, and 

restricted use during dry periods help to keep the 

pasture in good condition. 

Buildings 

Major management concerns: The instability of cutbanks 

Management measures: j 

* The sides of shallow excavations should be 

reinforced. 

Septic tank absorption fields 

Major management concerns: Rapid permeability, which 
causes poor filtering and a hazard of ground-water 
pollution 


Interpretive Groups 


Land capability classification: \Vs 
Woodland ordination symbol: 3S 
Michigan soil management group: 5a 


56C—Benona sand, deep banded, 6 to 18 
percent slopes 
Setting 


Landform: Rolling and hilly areas on ground moraines 
Shape of areas: Irregular 
Size of areas: 3 to 95 acres 


Typical Profile 


Surface layer: 
0 to 8 inches—very dark gray sand 
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Subsoil: 

8 to 48 inches—dark brown, strong brown, and 
yellowish brown, loose sand 

48 to 87 inches—brownish yellow, loose sand that has 
lamellae of strong brown, loose sand 

87 to 91 inches—strong brown, firm clay loam 

91 to 99 inches—pale brown, loose sand 


Soil Properties and Qualities 


Permeability: Rapid in the upper part of the profile and 
moderate in the lower part 

Available water capacity: Low 

Drainage class: Excessively drained 

Seasonal high water table: Ata depth of more than 60 
inches 

Surface runoff: Slow 

Flooding: None 

Hazard of soil blowing: Severe 


Composition 


Benona soil and similar soils: 95 to 100 percent 
Contrasting inclusions: 0 to 5 percent 


inclusions 


Contrasting inclusions: 
* The somewhat poorly drained Pipestone soils in 
drainageways and on foot slopes 


Similar inclusions: 

* Areas where the soil has more than 6 inches of loamy 
lamellae 

* Areas where the soil is sandy throughout 

* Areas where the substratum has loamy material at a 
depth of 40 to 60 inches 


Use and Management 


Land use: Dominant use—woodiand; other uses— 
pasture, building site development 


Woodland 


Major management concerns: Equipment limitation, 
seedling mortality 


Management measures: 

* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


Pasture 


Major management concerns: Seasonal droughtiness, 
overgrazing 

Management measures: 

* Proper stocking rates and short-duration grazing 

during the summer help to control soil blowing and 
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water erosion, maintain plant density and hardiness, 

and keep the pasture in good condition. 

Buildings 

Major management concerns: The instability of 
cutbanks, slope 

Management measures: 

* The sides of shallow excavations should be 

reinforced. 

* Because of the slope, this soil is poorly suited to 

building site development without extensive land 

shaping. 

Septic tank absorption fields 

Major management concerns: Rapid permeability, which 
causes poor filtering and a hazard of ground-water 
pollution 


interpretive Groups 
Land capability classification: Vis 
Woodland ordination symbol: 3S 
Michigan soil management group: 5a 


56E—Benona sand, deep banded, 18 to 35 
percent slopes 

Setting 
Landform: Steep areas on end moraines 


Shape of areas: \rregular 
Size of areas: 30 to 100 acres 


Typical Profile 


Surface layer: 

0 to 8 inches—very dark gray sand 

Subsoil: 

8 to 48 inches—dark brown, strong brown, and 
yellowish brown, loose sand 

48 to 87 inches—brownish yellow, loose sand that has 
lamellae of strong brown, loose sand 

87 to 91 inches—strong brown, firm clay loam 

91 to 97 inches—pale brown, loose sand 


Soil Properties and Qualities 


Permeability: Rapid in the upper part of the profile and 
moderate in the lower part 

Available water capacity: Low 

Drainage class: Excessively drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Rapid 

Flooding: None 

Hazard of soil blowing: Severe 


Composition 
Benona soil and similar soils: 100 percent 


Oceana County, Michigan 


Inclusions 


Similar inclusions: 

* Areas where the soil is sandy throughout 

* Areas where the substratum has loamy material at a 
depth of 40 to 60 inches 


Use and Management 


Land use: Dominant use—woodland; other use— 
building site development 


Woodland 


Major management concerns: Erosion hazard, 
equipment limitation, seedling mortality 


Management measures: 

* Because of the erosion hazard, logging roads and skid 

trails should be established on the contour and water 

should be removed by water bars, out-sloping or in- 

sloping road surfaces, culverts, and drop structures. 

* Because of the slope, special care is needed in laying 

out logging roads and landings and in operating logging 

equipment. Logging roads should be designed so that 

they conform to the topography. The grade should be 

kept as low as possible. 

* Because loose sand and the slope can hinder the 

traction of wheeled equipment, skid trails should be built 

on the contour or on the gentler slopes. 

* Planting seedlings that can withstand droughty 

conditions lowers the seedling mortality rate. Replanting 

is needed in some areas. 

Buildings 

Major management concerns: Slope, the instability of 
cutbanks 

* Because of the slope, this soil is generally unsuited to 

building site development. 

Septic tank absorption fields 

Major management concerns: Slope; rapid permeability, 
which causes poor filtering and a hazard of ground- 
water pollution 

* Because of the slope, this soil is generally unsuited to 

septic tank absorption fields. 


Interpretive Groups 


Land capability classification: V\ls 
Woodland ordination symbol: 3R 
Michigan soil management group: 5a 


57C—Nordhouse fine sand, 3 to 18 percent 
slopes 


Setting 


Landform: Nearly level to hilly areas on dunes 
Shape of areas: Irregular 
Size of areas: 35 to 300 acres 
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Typical Profile 
Suríace layer: 
0 to 1 inch—black fine sand 
Subsurface layer: 
1 to 8 inches—light brownish gray fine sand 


Subsoil: 

8 to 34 inches—strong brown and brownish yellow, 
loose fine sand 

Substratum: 

34 to 60 inches—very pale brown fine sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Excessively drained 
Seasonal high water table: At a depth of more than 60 
inches 
Surface runoff: Slow 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 


Nordhouse soil and similar soils: 90 to 95 percent 
Contrasting inclusions: 5 to 10 percent 


inclusions . 
Contrasting inclusions: 
* The very poorly drained Histosols and Aquents, 
ponded, in depressions 
Similar inclusions: 
* Areas where the subsoil is sand 
* Areas where the surface layer is severely eroded 


Use and Management 


Land use: Dominant use—woodland; other use— 
building site development 


Woodland 


Major management concerns: Equipment limitation, 
seedling mortality 

Management measures: 

* Because loose sand can interfere with the traction of 

wheeled equipment, logging roads should be stabilized. 

* Planting seedlings that can withstand droughty 

conditions lowers the seedling mortality rate. Replanting 

is needed in some areas. 

* This soil is in a sensitive area on stabilizing dunes 

where management measures are'severely restricted. 

Buildings 

Major management concerns: The instability of 
cutbanks, slope 

Management measures: 

* The sides of shallow excavations should be - 

reinforced. 
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* Because of the slope, this soil is poorly suited to 

building site development without extensive land 

shaping. It is in a sensitive area where management 

measures are severely restricted. 

Septic tank absorption fields 

Major management concerns: Rapid permeability, which 
causes poor filtering and a hazard of ground-water 
pollution 

* This soil is in a sensitive area where management 

measures are severely restricted. 


Interpretive Groups 


Land capability classification: VIIs 
Woodland ordination symbol: 4S 
Michigan soil management group: 5.7a 


57F—Nordhouse fine sand, 18 to 75 percent 
slopes 


Setting 
Landform: Steep and very steep areas on dunes 


Shape of areas: Irregular or elongated 
Size of areas: 15 to 460 acres 


Typical Profile 


Surface layer: 
0 to 1 inch—black fine sand 


Subsurface layer: 
1 to 8 inches—light brownish gray fine sand 
Subsoil: 


8 to 34 inches—strong brown and brownish yellow, 
loose fine sand 


Substratum: 
34 to 60 inches—very pale brown fine sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Excessively drained 
Seasonal high water table: At a depth of more than 60 
inches 
Surface runoff: Rapid 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 
Nordhouse soil and similar soils: 100 percent 


inclusions 


Similar inclusions: 
* Areas where the surface layer is severely eroded 
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Use and Management 


Land use: Dominant use—woodland; other use— 
building site development 


Woodland 


Major management concerns: Water erosion, equipment 
limitation, seedling mortality 


Management measures: 

* Because of the erosion hazard, water should be 

removed by water bars, out-sloping or in-sloping road 

surfaces, culverts, and drop structures. Building logging 

roads on the contour or on the gentler slopes and 

seeding logging roads, skid trails, and landings after the 

trees have been logged also help to prevent excessive 

erosion. 

* Ordinary crawler tractors and rubber-tire skidders 

cannot be operated safely on these slopes. As a result, 

special logging methods, such as yarding the logs with 

a cable, may be needed. 

* Because loose sand and the slope can hinder the 

traction of wheeled equipment, skid trails should be built 

on the contour or on the gentler slopes. 

* Planting seedlings that can withstand droughty 

conditions lowers the seedling mortality rate. Replanting 

is needed in some areas. 

* This soil is in a sensitive area on stabilizing dunes 

where management measures are severely restricted. 

Buildings 

Major management concerns: Slope, the instability of 
cutbanks 

* Because of the slope, this soil is generally unsuited to 

building site development. It is in a sensitive area where 

management measures are severely restricted. 


Septic tank absorption fields 


Major management concerns: Slope; rapid permeability, 
which causes poor filtering and a hazard of ground- 
water pollution 

* Because of the slope, this soil is generally unsuited to 

septic tank absorption fields. It is in a sensitive area 

where management measures are severely restricted. 


interpretive Groups 


Land capability classification: ΝΙΙ5 
Woodland ordination symbol: 4R 
Michigan soil management group: 5.78 


58—Kingsville mucky sand 


Seiting 
Landform: Depressions on lake plains and outwash 
plains 
Slope: 0 to 2 percent 


Oceana County, Michigan 


Shape of areas: Irregular or elongated 
Size of areas: 3 to 360 acres 


Typical Profile 


Surface layer: 
0 to 7 inches—black mucky sand 


Subsoil: 

7 to 24 inches—light brownish gray, loose sand 
Substratum: 

24 to 60 inches—light gray sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Poorly drained 
Seasonal high water table: 1 foot above to 1 foot below 
the surface from January through April 
Surface runoff: Very slow or ponded 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 


Kingsville soil and similar soils: 85 to 95 percent 
Contrasting inclusions: 5 to 15 percent 


Inclusions 


Contrasting inclusions: 
* The excessively drained Grattan and Plainfield soils in 
the higher landscape positions 
* The organic Adrian, Houghton, and Palms soils in 
landscape positions similar to those of the Kingsville 
Soil 
* Lamson soils, which have a loamy subsoil and are in 
landscape positions similar to those of the Kingsville 
soil 
* The somewhat poorly drained Pipestone soils in the 
slightly higher landscape positions 
Similar inclusions: 
* Areas where the substratum has 10 or more percent 
gravel 
* Areas where the surface layer is more than 10 inches 
thick 
* Áreas where the soil has a mucky surface layer 
Use and Management 
Land use: Dominant use—woodland; other uses— 
pasture, building site development 
Woodland 
Major management concerns: Equipment limitation, 
seedling mortality, windthrow hazard 
Management measures: 
* Skidders should not be used during wet periods, when 
ruts form easily. 
* The seasonal high water table restricts the use of 
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equipment to midsummer, when the soil is dry, or 
midwinter, when the soil is frozen. 

* Because of wetness and severe seedling mortality, 
trees generally are not planted on this soil. 

* Windthrow can be minimized by harvest methods that 
do not leave the remaining trees widely spaced, such 
as selective cutting and strip cutting. 


Pasture 


Major management concerns: Seasonal wetness, 
seasonal droughtiness, overgrazing 


Management measures: 

* Proper stocking rates, a planned grazing system, and 

deferred grazing during wet periods help to keep the 

pasture in good condition. 

* The only hay and pasture plants that should be 

seeded are those that can withstand periodic inundation 

and seasonal wetness. 

* Proper stocking rates, controlled grazing, and 

restricted use during dry periods help to keep the 

pasture in good condition. 

Buildings 

Major management concerns: Ponding, the instability of 
cutbanks 

* Because of the ponding, this soil is generally unsuited 

to building site development. 

Septic tank absorption fields 

Major management concerns: Ponding; rapid 
permeability, which causes poor filtering and a 
hazard of ground-water pollution 

* Because of the ponding, this soil is generally unsuited 

to septic tank absorption fields. 


interpretive Groups 


Land capability classification: Vw 
Woodland ordination symbol: 5W 
Michigan soil management group: 5c 


59B—Benona sand, 0 to 6 percent slopes 


Setting 
Landform: Nearly level and undulating areas on 
outwash plains, ground moraines, and lake plains 
Shape of areas: Irregular 
Size of areas: 3 to 350 acres 


Typical Profile 
Surface layer: 
0 to 8 inches—dark brown sand 


Subsoil: 
8 to 46 inches—dark brown, strong brown, and dark 
yellowish brown, loose sand 


106 


46 to 60 inches—pale brown, loose sand that has 

lamellae of strong brown, very friable loamy sand 
Soil Properties and Qualities 

Permeability: Rapid 

Available water capacity: Low 

Drainage class: Excessively drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Very slow 

Flooding: None 

Hazard of soil blowing: Severe 


Composition 


Benona soil and similar soils: 85 to 95 percent 
Contrasting inclusions: 5 to 15 percent 


inclusions 


Contrasting inclusions: 

* The moderately well drained Covert soils in the slightly 
lower landscape positions 

* The poorly drained Granby soils in depressions 

* The somewhat poorly drained Pipestone soils in 
drainageways and on foot slopes 

* The well drained Spinks soils, which have more than 6 
inches of lamellae and are in landscape positions 
similar to those of the Benona soil 


Similar inclusions: 

* Areas where the soil is sandy throughout 

* Areas where the soil has a loamy substratum at a 
depth of more than 40 inches 

* Areas where the soil has a banded substratum at a 
depth of more than 60 inches 


Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site development 


Cropland 


Major management concerns: Soil blowing, seasonal 
droughtiness, a low content of organic matter 


Management measures: 

* Applying a system of conservation tillage, establishing 
windbreaks, planting vegetative barriers of rye, growing 
cover crops, stripcropping, and leaving crop residue on 
the surface help to control soil blowing. 

* Leaving crop residue on the surface and adding other 
organic material help to conserve moisture. 

* Because of the limited available water capacity, most 
crops should be irrigated. 

* Inclusion of green manure crops in the cropping 
sequence; no-till planting, and crop residue 
management increase the content of organic matter. 

* Timing fertilizer applications according to the nutrient 
requirements of the crops, using split applications, and 
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applying the fertilizer in bands can reduce the risk of 

nutrient leaching. 

* Because of the need to protect ground water, the 

amount οί nutrients added when manure and fertilizer 

are applied should not exceed the nutrient requirements 

of the crops. 

Woodland 

Major management concerns: Equipment limitation, 
seedling mortality 

Management measures: 

* Because loose sand can interfere with the traction of 

wheeled equipment, logging roads should be stabilized. 

* Planting seedlings that can withstand droughty 

conditions lowers the seedling mortality rate. Replanting 

is needed in some areas. 

Pasture 

Major management concerns: Seasonal droughtiness, 
overgrazing 

Management measures: 

* Proper stocking rates, controlled grazing, and 

restricted use during dry periods help to keep the 

pasture in good condition. 

Buildings 

Major management concerns: The instability of cutbanks 

Management measures: 

* The sides of shallow excavations should be 

reinforced. 

Septic tank absorption fields 

Major management concerns: Rapid permeability, which 
causes poor filtering and a hazard of ground-water 
pollution 


interpretive Groups 


Land capability classification: IVs 
Woodland ordination symbol: 4S 
Michigan soil management group: 5a 


59C—Benona sand, 6 to 18 percent slopes 


Setting 
Landform: Rolling and hilly areas on end moraines, 
ground moraines, and outwash plains 
Shape of areas: Irregular 
Size of areas: 3 to 95 acres 


Typical Profile 
Surface layer: 
0 to 8 inches—dark brown sand 


Subsoil: 
8 to 46 inches—dark brown, strong brown, and dark 
yellowish brown, loose sand 


Oceana County, Michigan 
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Figure 5.—A Christmas tree plantation in an area of Benona sand, 6 to 18 percent slopes. 


46 to 60 inches—pale brown, loose sand that has 
lamellae of strong brown, very friable loamy sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Excessively drained 
Seasonal high water table: At a depth of more than 60 
inches 
Surface runoff: Slow 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 


Benona soil and similar soils: 90 to 95 percent 
Contrasting inclusions: 5 to 10 percent 


Inclusions 


Contrasting inclusions: 

* The well drained Spinks soils, which have more than 6 
inches of lamellae and are in landscape positions 
similar to those of the Benona soil 


Similar inclusions: 

* Areas where the soil is sandy throughout 

* Areas where the soil has a loamy substratum at a 
depth of more than 40 inches 

* Areas where the soil has a deep banded substratum 
at a depth of more than 60 inches 


Use and Management 


Land use: Dominant use—woodland (fig. 5); other 
uses—pasture, building site development 
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Woodland 

Major management concerns: Equipment limitation, 
seedling mortality 

Management measures: 

* Because loose sand can interfere with the traction of 

wheeled equipment, logging roads should be stabilized. 

* Planting seedlings that can withstand droughty 

conditions lowers the seedling mortality rate. Replanting 

is needed in some areas. 

Pasture 


Major management concerns: Seasonal droughtiness, 
overgrazing 

Management measures: 

* Proper stocking rates and short-duration grazing 

during the summer help to control soil blowing and 

water erosion, maintain plant density and hardiness, 

and keep the pasture in good condition. 

Buildings 

Major management concerns: The instability of 
cutbanks, slope 

Management measures: 

* The sides of shallow excavations should be 

reinforced. 

* Because of the slope, this soil is poorly suited to 

building site development without extensive land 

shaping. 

Septic tank absorption fields 

Major management concerns: Rapid permeability, which 
causes poor filtering and a hazard of ground-water 
pollution 


Interpretive Groups 
Land capability classification: VIs 
Woodland ordination symbol: 4S 
Michigan soil management group: 5a 


59E—Benona sand, 18 to 35 percent slopes 


Setting 


Landform: Steep areas on end moraines 
Shape of areas: Irregular or elongated 
Size of areas: 3 to 65 acres 


Typical Profile 


Surface layer: 

0 to 8 inches—dark brown sand 

Subsoil: 

8 to 46 inches—dark brown, strong brown, and dark 
yellowish brown, loose sand 

46 to 60 inches—pale brown, loose sand that has 
lamellae of strong brown, very friable loamy sand 


Soil Survey 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Excessively drained 
Seasonal high water table: At a depth of more than 60 
inches 
Surface runoff: Rapid 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 


Benona soil and similar soils: 95 to 100 percent 
Contrasting inclusions: 0 to 5 percent 


Inclusions 


Contrasting inclusions: 

° The well drained Spinks soils, which have more than 6 
inches of lamellae and are in landscape positions 
similar to those of the Benona soil 

Similar inclusions: 

* Areas where the soil is sandy throughout 

* Areas where the soil has a deep banded substratum 
at a depth of more than 60 inches 


Use and Management 


Land use: Dominant use—woodland; other use— 
building site development 


Woodland 


Major management concerns: Erosion hazard, 
equipment limitation, seedling mortality 


Management measures: 

* Because of the erosion hazard, logging roads and skid 

trails should be established on the contour and water 

should be removed by water bars, out-sloping or in- 

sloping road surfaces, culverts, and drop structures. 

* Because of the slope, special care is needed in laying 

out logging roads and landings and in operating iogging 

equipment. Logging roads should be designed so that 

they conform to the topography. The grade should be 

kept as low as possible. 

» Because loose sand and the slope can hinder the 

traction of wheeled equipment, skid trails should be built 

on the contour or on the gentler slopes. 

* Planting seedlings that can withstand droughty 

conditions lowers the seedling mortality rate. Replanting 

is needed in some areas. I 

Buildings 

Major management concerns: Slope, the instability of 
cutbanks 

* Because of the slope, this soil is generally unsuited to 

building site development. 


Septic tank absorption fields 
Major management concerns: Slope; rapid permeability, 
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which causes poor filtering and a hazard of ground- 
water pollution 
* Because of the slope, this soil is generally unsuited to 
septic tank absorption fields. 


interpretive Groups 


Land capability classification: VMs 
Woodland ordination symbol: 4R 
Michigan soil management group: 5a 


60B—Coloma sand, 0 to 6 percent slopes 


Setting 


Landform: Nearly level and undulating areas on 
outwash plains and ground moraines 

Shape of areas: Irregular 

Size of areas: 3 to 350 acres 


Typical Profile 


Surface layer: 
0 to 4 inches—very dark grayish brown sand 


Subsoil: 

4 to 35 inches—yellowish brown and brownish yellow, 
loose sand 

35 to 80 inches—light yellowish brown, loose sand that 
has lamellae οἱ dark brown, loose loamy sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Excessively drained 
Seasonal high water table: At a depth of more than 60 
inches 
Surface runoff: Very slow 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 


Coloma soil and similar soils: 85 to 90 percent 
Contrasting inclusions: 10 to 15 percent 


Inclusions 


Contrasting inclusions: 

* The somewhat poorly drained Altmar soils in 
drainageways and on foot slopes 

* The well drained Okee and Toogood soils, which have 
sand and gravel at a depth of 20 to 40 inches and are 
in landscape positions similar to those of the Coloma 
soil 

Similar inclusions: 

* Areas where the soil has more than 6 inches of loamy 
lamellae 

* Areas where the soil is sandy throughout 
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* Areas where the soil has loamy material at a depth of 
more than 40 inches 
* Areas where the upper part of the subsoil is darker 


Use and Management 


Land use: Dominant uses—woodland, cropland; other 
uses—pasture, building site development 


Woodland 


Major management concerns: Equipment limitation, 
seedling mortality 


Management measures: 

* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


Cropland 


Major management concerns: Soil blowing, seasonal 
droughtiness, a low content of organic matter 


Management measures: 

* Applying a system of conservation tillage, establishing 
windbreaks, planting vegetative barriers of rye, growing 
cover crops, stripcropping, and leaving crop residue on 
the surface help to control soil blowing. 

* Leaving crop residue on the surface and adding other 
organic material help to conserve moisture. 

* Because of the limited available water capacity, most 
crops should be irrigated. 

* Inclusion of green manure crops in the cropping 
sequence, no-till planting, and crop residue 
management increase the content of organic matter. 

* Timing fertilizer applications according to the nutrient 
requirements of the crops, using split applications, and 
applying the fertilizer in bands can reduce the risk of 
nutrient leaching. 

* Because of the need to protect ground water, the 
amount of nutrients added when manure and fertilizer 
are applied should not exceed the nutrient requirements 
of the crops. 


Pasture 


Major management concerns: Seasonal droughtiness, 
overgrazing 

Management measures: 

* Proper stocking rates, controlled grazing, and 

restricted use during dry periods help to keep the 

pasture in good condition. 

Buildings 

Major management concerns: The instability of cutbanks 

Management measures: 

* The sides of shallow excavations should be 

reinforced. 
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Septic tank absorption fields 

Major management concerns: Rapid permeability, which 
causes poor filtering and a hazard of ground-water 
pollution 


Interpretive Groups 


Land capability classification: IVs 
Woodland ordination symbol: 2S 
Michigan soil management group: 5a 


60C—Coloma sand, 6 to 18 percent slopes 


Setting 


Landform: Rolling and hilly areas on end moraines, 
outwash plains, and ground moraines 

Shape of areas: Irregular 

Size of areas: 3 to 150 acres 


Typical Profile 


Surface layer: 
0 to 4 inches—very dark grayish brown sand 


Subsoil: 

4 to 35 inches—yellowish brown and brownish yellow, 
loose sand 

35 to 80 inches—light yellowish brown, loose sand that 
has lamellae of dark brown, loose loamy sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Excessively drained 
Seasonal high water table: At a depth of more than 60 
inches 
Surface runoff: Slow 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 
Coloma soil and similar soils: 90 to 95 percent 
Contrasting inclusions: 5 to 10 percent 


Inclusions 


Contrasting inclusions: 

* The well drained Okee and Toogood soils, which have 
sand and gravel at a depth of 20 to 40 inches and are 
in landscape positions similar to those of the Coloma 
scil 

Similar inclusions: 

* Areas where the soil has more than 6 inches of loamy 
lamellae 

* Areas where the soil is sandy throughout 

* Areas where the soil has loamy material at a depth of 
more than 40 inches 


Soil Survey 


Use and Management 


Land use: Dominant use—woodland; other uses— 
pasture, building site development 


Woodland 


Major management concerns: Erosion hazard, 
equipment limitation, seedling mortality 


Management measures: 

* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


Pasture 


Major management concerns: Seasonal droughtiness, 
overgrazing 

Management measures: 

* Proper stocking rates and short-duration grazing 

during the summer help to control soil blowing and 

water erosion, maintain plant density and hardiness, 

and keep the pasture in good condition. 

Buildings 

Major management concerns: The instability of 
cutbanks, slope 

Management measures: 

* The sides of shallow excavations should be 

reinforced. 

* Because of the slope, this soil is poorly suited to 

building site development without extensive land 

shaping. 

Septic tank absorption fields 

Major management concerns: Rapid permeability, which 
causes poor filtering and a hazard of ground-water 
pollution 


Interpretive Groups 


Land capability classification: V\s 
Woodland ordination symbol: 2S 
Michigan soil management group: 5a 


60E—Coloma sand, 18 to 35 percent slopes 


Seiting 
Landform: Steep areas on end moraines 
Shape of areas: Irregular 
Size of areas: 3 to 150 acres 
Typical Profile 


Surface layer: 
0 to 4 inches—very dark grayish brown sand 
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Subsoil: 

4 to 35 inches—yellowish brown and brownish yellow, 
loose sand 

35 to 80 inches—light yellowish brown, loose sand that 
has lamellae of dark brown, loose loamy sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Excessively drained 
Seasonal high water table: At a depth of more than 60 
inches 
Surface runoff: Medium 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 


Coloma soil and similar soils: 90 to 100 percent 
Contrasting inclusions: 0 to 10 percent 


Inclusions 


Contrasting inclusions: 

* The well drained Okee soils, which have sand and 
gravel at a depth of 20 to 40 inches and are in 
landscape positions similar to those of the Coloma soil 


Similar inclusions: 

* Areas where the soil has more than 6 inches of loamy 
lamellae 

* Areas where the soil is sandy throughout 

* Areas where the soil has loamy material at a depth of 
more than 40 inches 

* Areas where the upper part of the subsoil is darker 


Use and Management 


Land use: Dominant use—woodland; other use— 
building site development 


Woodland 


Major management concerns: Erosion hazard, 
equipment limitation, seedling mortality ` 


Management measures: 

* Because of the erosion hazard, water should be 
removed by water bars, out-sloping or in-sloping road 
surfaces, culverts, and drop structures. Building logging 
roads on the contour or on the gentler slopes and 
seeding logging roads, skid trails, and landings after the 
trees have been logged also help to prevent excessive 
erosion. 

* Because of the slope, special care is needed in laying 
out logging roads and landings and in operating logging 
equipment. Logging roads should be designed so that 
they conform to the topography. The grade should be 
kept as low as possible. 

* Because loose sand can interfere with the traction of 
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wheeled equipment, logging roads should be stabilized. 

* Planting seedlings that can withstand droughty 

conditions lowers the seedling mortality rate. Replanting 

is needed in some areas. 

Buildings 

Major management concerns: Slope, the instability of 
cutbanks 

* Because of the slope, this soil is generally unsuited to 

building site development. 

Septic tank absorption fields 

Major management concerns: Slope; rapid permeability, 
which causes poor filtering and a hazard of ground- 
water pollution 

* Because of the slope, this soil is generally unsuited to 

septic tank absorption fields. 


Interpretive Groups 


Land capability classification: V\|s 
Woodland ordination symbol: 2R 
Michigan soil management group: 5a 


61B—Epworth fine sand, 0 to 6 percent 
slopes 


Setting 


Landform: Nearly ievel and undulating areas on lake 
plains 

Shape of areas: Irregular 

Size of areas: 15 to 425 acres 


Typical Profile 


Surface layer: 
0 to 1 inch—black fine sand 


Subsurface layer: 
1 to 3 inches—grayish brown fine sand 


Subsoil: 
3 to 24 inches—dark brown and strong brown, loose 
fine sand 


Substratum: 
24 to 60 inches—yellowish brown and brownish yellow 
fine sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Well drained 
Seasonal high water table: At a depth of more than 60 
inches 
Surface runoff: Very slow 
Flooding: None 
Hazard of soil blowing: Severe 
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Composition 


Epworth soil and similar soils: 90 to 95 percent 
Contrasting inclusions: 5 to 10 percent 


inclusions . 
Contrasting inclusions: 
* The moderately well drained Covert soils in the slightly 
lower landscape positions 
* The somewhat poorly drained Pipestone soils in 
drainageways and on foot slopes 


Similar inclusions: 

* Areas where the subsoil is sand 

* Areas where the upper part of the subsoil is lighter 
colored 


Use and Management 

Land use: Dominant use—woodland; other use— 
building site development 

Woodland 

Major management concerns: Equipment limitation, 
seedling mortality 

Management measures: 

* Because loose sand can interfere with the traction of 

wheeled equipment, logging roads should be stabilized. 

* Planting seedlings that can withstand droughty 

conditions lowers the seedling mortality rate. Replanting 

is needed in some areas. 

Buildings 

Major management concerns: The instability of cutbanks 

Management measures: 

* The sides of shallow excavations should be 

reinforced. 

Septic tank absorption fields 

Major management concerns: Rapid permeability, which 
causes poor filtering and a hazard of ground-water 
pollution 


Interpretive Groups 


Land capability classification: ||| 
Woodland ordination symbol: 4S 
Michigan soil management group: 5.3a 


61C—Epworth fine sand, 6 to 18 percent 
slopes 


Setting 


Landform: Rolling and hilly areas on lake plains and 
beach ridges 

Shape of areas: Irregular 

Size of areas: 45 to 670 acres 


Soil Survey 


Typical Profile 

Surface layer: 

0 to 1 inch—black fine sand 

Subsurface layer: 

1 to 3 inches—grayish brown fine sand 

Subsoil: 

3 to 24 inches—dark brown and strong brown, loose 
fine sand 

Substratum: 

24 to 60 inches—yellowish brown and brownish yellow 
fine sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Well drained 
Seasonal high water table: At a depth of more than 60 
inches 
Surface runoff: Slow 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 
Epworth soil and similar soils: 100 percent 


Inclusions 
Similar inclusions: 
* Areas where the upper part of the subsoil is lighter 
colored 


Use and Management 


Land use: Dominant use—woodland; other use— 
building site development 


Woodland 

Major management concerns: Equipment limitation, 
seedling mortality 

Management measures: 

* Because loose sand can interfere with the traction of 

wheeled equipment, logging roads should be stabilized. 

* Planting seedlings that can withstand droughty 

conditions lowers the seedling mortality rate. Replanting 

is needed in some areas. 

Buildings 

Major management concerns: The instability of 
cutbanks, slope 

Management measures: 

* The sides of shallow excavations should be 

reinforced. 

* Because of the slope, this soil is poorly suited to 

building site development without extensive land 

shaping. 

Septic tank absorption fields 

Major management concerns: Rapid permeability, which 
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causes poor filtering and a hazard of ground-water 
pollution 


Interpretive Groups 
Land capability classification: \Ve 
Woodland ordination symbol: 4S 
Michigan soil management group: 5.3a 


61E—Epworth fine sand, 18 to 35 percent 
slopes 


Setting 
Landform: Steep areas on lake plains and beach ridges 
Shape of areas: Irregular or elongated 
Size of areas: 10 to 40 acres 


Typical Profile 


Surface layer: 
0 to 1 inch—black fine sand 


Subsurface layer: 
1 to 3 inches—grayish brown fine sand 


Subsoil: 
3 to 24 inches—dark brown and strong brown, loose 
fine sand 


Substratum: 
24 to 60 inches—yellowish brown and brownish yellow 
fine sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Well drained 
Seasonal high water table: At a depth of more than 60 
inches 
Surface runoff: Medium 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 
Epworth soil and similar soils: 100 percent 


Inclusions 
Similar inclusions: 
* Areas where the upper part of the subsoil is lighter 
colored 
Use and Management 


Land use: Dominant use—woodland; other use— 
building site development 


Woodland 


Major management concerns: Erosion hazard, 
equipment limitation, seedling mortality 
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Management measures: 

« Because of the erosion hazard, logging roads and skid 

trails should be established on the contour and water 

should be removed by water bars, out-sloping or in- 

sloping road surfaces, culverts, and drop structures. 

* Because of the slope, special care is needed in laying 

out logging roads and landings and in operating logging 

equipment. Logging roads should be designed so that 

they conform to the topography. The grade should be 

kept as low as possible. 

* Because loose sand can interfere with the traction of 

wheeled equipment, logging roads should be stabilized. 

* Planting seedlings that can withstand droughty 

conditions lowers the seedling mortality rate. Replanting 

is needed in some areas. 

Buildings 

Major management concerns: Slope, the instability of 
cutbanks 

* Because of the slope, this soil is generally unsuited to 

building site development. 

Septic tank absorption fields 

Major management concerns: Slope; rapid permeability, 
which causes poor filtering and a hazard of ground- 
water pollution 

* Because of the slope, this soil is generally unsuited to 

septic tank absorption fields. 


Interpretive Groups 


Land capability classification: Vle 
Woodland ordination symbol: 4R 
Michigan soil management group: 5.3a 


62B— Plainfield sand, 0 to 6 percent slopes 


Setting 
Landform: Nearly level and undulating areas on 
outwash plains 
Shape of areas: Irregular 
Size of areas: 10 to 100 acres 


Typical Profile 
Surface layer: 
0 to 3 inches—black sand 


Subsoil: 

3 to 30 inches—dark brown and strong brown, loose 
sand 

Substratum: 

30. to 60 inches—light yellowish brown sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Excessively drained 
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Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Very slow 

Flooding: None 

Hazard of soil blowing: Severe 


Composition 


Plainfield soil and similar soils: 90 to 95 percent 
Contrasting inclusions: 5 to 10 percent 

inclusions 
Contrasting inclusions: 
* The moderately well drained Covert soils in the slightly 
lower landscape positions 
* The poorly drained Kingsville soils in depressions 
* The somewhat poorly drained Pipestone soils in 
drainageways and on foot slopes 
Similar inclusions: 
* Areas where the soil is fine sand throughout 
* Areas where the soil has loamy and sandy lamellae 
* Areas where the upper part of the subsoil is darker 


Use and Management 

Land use: Dominant use—woodland; other use— 
building site development 

Woodland 

Major management concerns: Equipment limitation, 
seedling mortality 

Management measures: 

* Because loose sand can interfere with the traction of 

wheeled equipment, logging roads should be stabilized. 

* Planting seedlings that can withstand droughty 

conditions lowers the seedling mortality rate. Replanting 

is needed in some areas. 

Buildings 

Major management concerns: The instability of cutbanks 

Management measures: 

* The sides of shallow excavations should be 

reinforced. 

Septic tank absorption fields 

Major management concerns: Rapid permeability, which 
causes poor filtering and a hazard of ground-water 
pollution 


Interpretive Groups 


Land capability classification: IVs 
Woodland ordination symbol: 8S 
Michigan soil management group: 5.3a 


62C—Plainfield sand, 6 to 18 percent slopes 


Setting 
Landform: Rolling and hilly areas on outwash plains 


Soil Survey 


Shape of areas: Irregular 
Size of areas: 15 to 55 acres 


Typical Profile 


Surface layer: 
0 to 3 inches—black sand 


Subsoil: 
3 to 30 inches—dark brown and strong brown, loose 
sand 


Substratum: 
30 to 60 inches—light yellowish brown sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Excessively drained 
Seasonal high water table: At a depth of more than 60 
inches 
Surface runoff: Slow 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 
Plainfield soil and similar soils: 100 percent 


Inclusions 


Similar inclusions: 

* Areas where the soil is fine sand throughout 

* Areas where the soil has loamy and sandy lamellae 
* Areas where the subsoil is darker 


Use and Management 


Land use: Dominant use—woodland; other use— 
building site development 


Woodland 


Major management concerns: Equipment limitation, 
seedling mortality 


Management measures: 

* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


Buildings 
Major management concerns: The instability of 
cutbanks, slope 


Management measures: 

* The sides of shallow excavations should be 
reinforced. 

* Because of the slope, this soil is poorly suited to 
building site development without extensive land 
shaping. 
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Septic tank absorption fields 


Major management concerns: Rapid permeability, which 
causes poor filtering and a hazard of ground-water 
pollution 


Interpretive Groups 


Land capability classification: V\ls 
Woodland ordination symbol: 8S 
Michigan soil management group: 5.3a 


65—Sloan silt loam, frequently flooded 


Setting 


Landform: Backswamps on flood plains 
Slope: 0 to 2 percent 

Shape of areas: Irregular or elongated 
Size of areas: 25 to 80 acres 


Typical Profile 

Surface layer: 

0 to 14 inches—black and very dark gray silt loam 

Subsoil: 

14 to 32 inches—dark gray and gray, mottled, firm silty 
clay loam 

Subsiratum: 

32 to 60 inches—gray, mottled, stratified loam, clay 
loam, and silty clay loam 


Soil Properties and Qualities 


Permeability: Moderately slow 

Available water capacity: High 

Drainage class: Very poorly drained 

Seasonal high water table: At the surface to 1 foot 
below the surface from November through June 

Surface runoff: Very slow or ponded 

Flooding: Frequent 

Hazard of soil blowing: Moderate 


Composition 
Sloan soil and similar soils: 90 to 95 percent 
Contrasting inclusions: 5 to 10 percent 
Inclusions 


Contrasting inclusions: 

* The very poorly drained, organic Houghton and 
Carlisle soils in landscape positions similar to those of 
the Sloan soil 


Similar inclusions: 
« Areas where the subsoil has less clay 
Use and Management 


Land use: Dominant use—woodland; other use— 
pasture 
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Woodland 


Major management concerns: Equipment limitation, 
seedling mortality, windthrow hazard 


Management measures: 

* Skidders should not be used during wet periods, when 
ruts form easily. 

* Equipment can be used only during dry summer 
months and during periods in winter when the soil is 
frozen. 

* Because of wetness and severe seedling mortality, 
trees generally are not planted on this soil. 

* Windthrow can be minimized by harvest methods that 
do not leave the remaining trees widely spaced. 


Pasture 


Major management concerns: Seasonal wetness, 
compaction, overgrazing 

Management measures: 

* Restricted grazing during wet periods helps to prevent 

compaction and poor tilth. 

* Proper stocking rates and a planned grazing system 

help to keep the pasture in good condition. 


Interpretive Groups 
Land capability classification: lllw 
Woodland ordination symbol: 3W 
Michigan soil management group: L-2c 


67—Cohoctah fine sandy loam, occasionally 
flooded 


Setting 


Landform: Flood plains 

Slope: 0 to 2 percent 

Shape of areas: Elongated 
Size of areas: 10 to 250 acres 


Typical Profile 


Surface layer: 

0 to 15 inches—black fine sandy loam 
Substratum: 

15 to 25 inches—brown, mottled fine sandy loam 
25 to 38 inches—gray and dark gray, mottled loam 
38 to 80 inches—very dark gray silt loam 


Soil Properties and Qualities 


Permeability: Moderately rapid 

Available water capacity: High 

Drainage class: Poorly drained 

Seasonal high water table: At the surface to 1 foot 
below the surface from September through May 

Surface runoff: Very slow or ponded 

Flooding: Occasional 

Hazard of soil blowing: Moderate 
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Composition 
Cohoctah soil and similar soils: 90 to 95 percent 
Contrasting inclusions: 5 to 10 percent 

inclusions 

Contrasting inclusions: 
* The very poorly drained, organic Adrian soils in 
landscape positions similar to those of the Cohoctah 
soil 
* The somewhat poorly drained Algansee soils on low 
terraces 
Similar inclusions: 
* Areas where the soil has more clay 


Use and Management 


Land use: Dominant use—woodland; other use—~ 
pasture 

Woodland 

Major management concerns: Equipment limitation, 
seedling mortality, windthrow hazard 

Management measures: 

* Skidders should not be used during wet periods, when 

ruts form easily. 

* Equipment can be used only during dry summer 

months and during periods in winter when the soil is 

frozen. f 

* Because of wetness, severe seedling mortality, and 

plant competition, trees generally are not planted on 

this soil. 

+ Windthrow can be minimized by harvest methods that 

do not leave the remaining trees widely spaced. 

Pasture 

Major management concerns: Seasonal wetness, 
overgrazing 

Management measures: 

* Proper stocking rates, a planned grazing system, and 

deferred grazing during wet periods help to keep the 

pasture in good condition. 

* The only hay and pasture plants that should be 

seeded are those that can withstand periodic inundation 

and seasonal wetness. 


Interpretive Groups 


Land capability classification: Vw 
Woodland ordination symbol: 2W 
Michigan soil management group: L-2c 


69—Algansee loamy fine sand, occasionally 
flooded 
Setting 


Landform: Flood plains 
Slope: 0 to 3 percent 


Soil Survey 


Shape of areas: Elongated 
Size of areas: 10 to 210 acres 


Typical Profile 


Surface layer: 

0 to 8 inches—very dark grayish brown loamy fine sand 

Substratum: 

8 to 15 inches—brown, very friable loamy fine sand 

15 to 44 inches—brown and light yellowish brown, 
mottled sand 

44 to 60 inches—very dark gray, mottled loamy fine 
sand 

Soil Properties and Qualities 

Permeability: Rapid 

Available water capacity: Low 

Drainage class: Somewhat poorly drained 

Seasonal high water table: 1 to 2 feet below the surface 
layer from November through May 

Surface runoff: Slow 

Flooding: Occasional 

Hazard of soil blowing: Moderate 


Composition 


Algansee soil and similar soils: 90 to 95 percent 
Contrasting inclusions: 5 to 10 percent 


Inclusions 
Contrasting inclusions: 
* The poorly drained Cohoctah and Glendora soils on 
first bottoms 
Similar inclusions: 
* Areas where the soil has an organic subsoil 
* Areas where the soil has loamy material at a depth of 
more than 40 inches 


Use and Management 


Land use: Dominant use—woodland; other use— 
pasture 

Woodland 

Major management concerns: Equipment limitation, 
seedling mortality 

Management measures: 

* Skidders should not be used during wet periods, when 

ruts form easily. 

* Equipment can be used only during dry summer 

months and during periods in winter when the soil is 

frozen. 

* Because of wetness, severe seedling mortality, and 

plant competition, trees generally are not planted on 

this soil. 

Pasture 

Major management concerns: Seasonal wetness, 
overgrazing 
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Management measures: 

* The only hay and pasture plants that should be 

seeded are those that can withstand periodic inundation 

and seasonal wetness. 

* Proper stocking rates and a planned grazing system 

help to keep the pasture in good condition. 
Interpretive Groups 

Land capability classification: lllw 

Woodland ordination symbol: 4W 

Michigan soil management group: L-4c 


70—Glendora mucky loamy fine sand, 
frequently flooded 


Setting 
Landform: Flood plains 
Slope: 0 to 2 percent 
Shape of areas: Elongated 
Size of areas: 10 to 65 acres 


Typical Profile 
Surface layer: 
0 to 8 inches—black mucky loamy fine sand 
Substratum: 
8 to 60 inches—gray and very gray sand and loamy fine 
sand 
Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Very poorly drained 
Seasonal high water table: At the surface to 1 foot 
below the surface from November through June 
Surface runoff: Very slow or ponded 
Flooding: Frequent 
Hazard of soil blowing: Moderate 


Composition 


Glendora soil and similar soils: 90 to 95 percent 
Contrasting inclusions: 5 to 10 percent 

Inclusions 
Contrasting inclusions: 
* The very poorly drained, organic Adrian soils in 
landscape positions similar to those of the Glendora soil 
* The somewhat poorly drained Algansee soils on low 
terraces 
Similar inclusions: 
* Areas where the substratum has more clay 
* Areas where the soil has loamy material at a depth of 
more than 40 inches 


Use and Management 


Land use: Dominant use—wocdland; other use— 
pasture 
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Woodland 


Major management concerns: Equipment limitation, 
seedling mortality, windthrow hazard 


Management measures: 

* Skidders should not be used during wet periods, when 
ruts form easily. 

* Equipment can be used only during dry summer 
months and during periods in winter when the soil is 
frozen. 

* Because of wetness, severe seedling mortality, and 
plant competition, trees generally are not planted on 
this soil. 

* Windthrow can be minimized by harvest methods that 
do not leave the remaining trees widely spaced. 


Pasture 


Major management concerns: Seasonal wetness, 
overgrazing 


Management measures: 

* Proper stocking rates, a planned grazing system, and 
deferred grazing during wet periods help to keep the 
pasture in good condition. 

* The only hay and pasture plants that should be ' 
seeded are those that can withstand periodic inundation 
and seasonal wetness. 


Interpretive Groups 


Land capability classification: Viw 
Woodland ordination symbol: 3W 
Michigan soil management group: L-4c 


71—Houghton and Carlisle soils 


Setting 
Landform: Depressions on lake plains, outwash plains, 
and ground moraines 
Slope: 0 to 2 percent 
Shape of areas: Irregular 
Size of areas: 3 to 600 acres 


Typical Profile 
Houghton 


Surface layer: 
0 to 8 inches—very dark brown mucky peat 


Subsoil: 

8 to 42 inches—black, friable muck 
Substratum: 

42 to 60 inches—black muck 
Carlisle 


Surface layer: 
0 to 10 inches—black muck 
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Subsoil: 
10 to 42 inches—black, friable muck 


Substratum: 
42 to 60 inches—black muck 


Soil Properties and Qualities 


Permeability: Moderately slow to moderately rapid 

Available water capacity: Very high 

Drainage class: Very poorly drained 

Seasonal high water table: 1 foot above to 1 foot below 
the surface from September through June 

Surface runoff: Very slow or ponded 

Flooding: None 

Hazard of soil blowing: None 


Composition 
Houghton and Carlisle soils and similar soils: 95 to 100 


percent 
Contrasting inclusions: 0 to 5 percent 


Inclusions 


Contrasting inclusions: 

* The poorly drained Granby and Kingsville soils, which 
are sandy throughout and are in landscape positions 
similar to those of the Houghton soil 


Similar inclusions: 

* Areas where the soil has 16 to 51 inches of muck and 
is underlain by sandy material 

* Areas where the soil has 16 to 51 inches of muck and 
is underlain by loamy material 


Use and Management 


Land use: Dominant use—woodland; other use— 
pasture 


Woodland 


Major management concerns: Equipment limitation, 
seedling mortality, windthrow hazard 


Management measures: 

* Skidders should not be used during wet periods, when 
ruts form easily. 

* Special harvesting equipment is needed. The 
equipment can be used only during periods in winter 
when skid trails and access roads are frozen. 

- Because of wetness and severe seedling mortality, 
trees generally are not planted on these soils. 

* Windthrow can be minimized by harvest methods that 
do not leave the remaining trees widely spaced, such 
as selective cutting and strip cutting. 


Pasture 
Major management concerns: Seasonal wetness 


Management measures: 
* Proper stocking rates, a planned grazing system, and 
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deferred grazing during wet periods help to keep the 
pasture in good condition. 

* The only hay and pasture plants that should be 
seeded are those that can withstand periodic inundation 
and seasonal wetness. 


Interpretive Groups 


Land capability classification: Vw 
Woodland ordination symbol: 2W 
Michigan soil management group: Mc 


72—Adrian muck 


Setting 


Landform: Depressions on ground moraines and 
outwash plains 

Slope: 0 to 2 percent 

Shape of areas: Irregular 

Size of areas: 3 to 150 acres 


Typical Profile 


Surface layer: 
0 to 12 inches—black muck 


Subsoil: 
12 to 34 inches—black, friable muck 


Substratum: 
34 to 60 inches—grayish brown sand 


Soil Properties and Qualities 


Permeability: Moderately slow to moderately rapid in the 
upper part of the profile and rapid in the lower part 

Available water capacity: Very high 

Drainage class: Very poorly drained 

Seasonal high water table: 1 foot above to 1 foot below 
the surface from November through May 

Surface runoff: Nery slow or ponded 

Flooding: None 

Hazard of soil blowing: None 


Composition 


Adrian soil and similar soils: 90 to 95 percent 
Contrasting inclusions: 5 to 10 percent 


Inclusions 


Contrasting inclusions: 

* The poorly drained Granby and Kingsville and very 
poorly drained Glendora soils, which are sandy and are 
in landscape positions similar to those of the Adrian soil 


Similar inclusions: 

* Areas where the soil is organic throughout 
* Areas where the substratum is loamy 

* Areas where the soil is flooded 


Oceana County, Michigan 


Use and Management 


Land use: Dominant use—woodland; other use— 
pasture 


Woodland 

Major management concerns: Equipment limitation, 
seedling mortality, windthrow hazard 

Management measures: 

* Skidders should not be used during wet periods, when 

ruts form easily. 

* Special harvesting equipment is needed. The 

equipment can be used only during periods in winter 

when skid trails and access roads are frozen. 

* Because of wetness and severe seedling mortality, 

trees generally are not planted on this soil. 

* Windthrow can be minimized by harvest methods that 

do not leave the remaining trees widely spaced, such 

as selective cutting and strip cutting. 

Pasture 

Major management concerns: Seasonal wetness 


Management measures: 

* Proper stocking rates, a planned grazing system, and 
deferred grazing during wet periods help to keep the 
pasture in good condition. 

* The only hay and pasture plants that should be 
seeded are those that can withstand periodic inundation 
and seasonal wetness. 


Interpretive Groups 


Land capability classification: Vw 
Woodland ordination symbol: 2W 
Michigan soil management group: M/4c 


73—Palms muck 


Setting 
Landform: Depressions on lake plains 
Slope: 0 to 2 percent 
Shape of areas: Irregular 
Size of areas: 10 to 60 acres 


Typical Profile 
Surface layer: 
0 to 10 inches—black muck 
Subsoil: 
10 to 18 inches—black and dark reddish brown, friable 
muck 
Substratum: 
18 to 21 inches—grayish brown sandy loam 
21 to 60 inches—gray and strong brown silt loam 


Soil Properties and Qualities 
Permeability: Moderately slow to moderately rapid in the 
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upper part of the profile and moderately slow in the 
lower part 

Available water capacity: Very high 

Drainage class: Very poorly drained 

Seasonal high water table: 1 foot above to 1 foot below 
the surface from November through May 

Surface runoff: Very slow or ponded 

Flooding: None 

Hazard of soil blowing: None 


Composition 


Palms soil and similar soils: 90 to 95 percent 
Contrasting inclusions: 5 to 10 percent 


Inclusions 


Contrasting inclusions: 

* The poorly drained, sandy Granby and Kingsville soils 
in landscape positions similar to those of the Palms soil 
Similar inclusions: 

* Areas where the soil is organic throughout 

* Areas where the substratum is clayey 


Use and Management 


Land use: Dominant use—woodland; other use— 
pasture 


Woodland 


Major management concerns: Equipment limitation, 
seedling mortality, windthrow hazard 


Management measures: 

* Skidders should not be used during wet periods, when 
ruts form easily. 

* Special harvesting equipment is needed. The 
equipment can be used only during periods in winter 
when skid trails and access roads are frozen. 

* Because of wetness and severe seedling mortality, 
trees generally are not planted on this soil. 

* Windthrow can be minimized by harvest methods that 
do not leave the remaining trees widely spaced, such 
as selective cutting and strip cutting. 


Pasture 
Major management concerns: Seasonal wetness 


Management measures: 

* Proper stocking rates, a planned grazing system, and 
deferred grazing during wet periods help to keep the 
pasture in good condition. 

* The only hay and pasture plants that should be 
seeded are those that can withstand periodic inundation 
and seasonal wetness. 


Interpretive Groups 


Land capability classification: Vw 
Woodland ordination symbol: 2W 
Michigan soil management group: M/3c 
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75—Martisco muck 


Setting 


Landform: Depressions on lake plains and ground 
moraines 

Slope: 0 to 2 percent 

Shape of areas: Irregular 

Size of areas: 3 to 300 acres 


Typical Profile 


Surface layer: 
0 to 10 inches—black muck 


Subsoil: 
10 to 15 inches—black, friable muck 


Substratum: 
15 to 60 inches—light gray marl 


Soil Properties and Qualities 


Permeability: Moderately slow to moderately rapid in the 
upper part of the profile and slow: in the lower part 

Available water capacity: Very high 

Drainage class: Very poorly drained 

Seasonal high water table: 1.0 foot above to 0.5 foot 
below the surface from October through June 

Surface runoff: Very slow or ponded 

Flooding: None 

Hazard'of soil blowing: None 


Composition 


Martisco soil and similar soils: 90 to 100 percent 
Contrasting inclusions: 0 to 10 percent 


Inclusions 


Contrasting inclusions: 

* The poorly drained Granby soils, which are sandy 
throughout and are in landscape positions similar to 
those of the Martisco soil 


Similar inclusions: 

* Areas where the soil is muck throughout 

* Areas where the muck is 20 to 40 inches deep over 
sandy or loamy material 

* Areas where the substratum is sandy or loamy at a 
depth of 40 to 60 inches 

* Areas where the surface and subsurface tiers are 
muck more than 16 inches thick 


Use and Management 


Land use: Dominant use—woodland; other use— 
pasture 


Woodland 


Major management concerns: Equipment limitation, 
seedling mortality, windthrow hazard 
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Management measures: 

* Skidders should not be used during wet periods, when 
ruts form easily. 

* Special harvesting equipment is needed. The 
equipment can be used only during periods in winter 
when skid trails and access roads are frozen. 

* Because of wetness and severe seedling mortality, 
trees generally are not planted on this soil. 

* Windthrow can be minimized by harvest methods that 
do not leave the remaining trees widely spaced, such 
as selective cutting and strip cutting. 


Pasture 
Major management concerns: Seasonal wetness 


Management measures: 

* Proper stocking rates, a planned grazing system, and 
deferred grazing during wet periods help to keep the 
pasture in good conditíon. 

* The only hay and pasture plants that should be 
seeded are those that can withstand periodic inundation 
and seasonal wetness. 


Interpretive Groups 
Land capability classification: Vw 
Woodland ordination symbol: 2W 
Michigan soil management group: M/mc 


77—Napoleon muck 


Setting 


Landform: Closed depressions on ground moraines and 
lake plains 

Slope: 0 to 2 percent 

Shape of areas: Irregular 

Size of areas: 3 to 70 acres 


Typical Profile 


Surface layer: 
0 to 11 inches—dark reddish brown and black muck 


Subsoil: 
11 to 50 inches—dark reddish brown and black, friable 
mucky peat 


Substratum: 
50 to 60 inches—black mucky peat 


Soil Properties and Qualities 


Permeability: Moderate or moderately rapid 

Available water capacity: Very high 

Drainage class: Very poorly drained 

Seasonal high water table: 1 foot above to 1 foot below 
the surface from September through June 

Surface runoff: Very slow or ponded 

Flooding: None 

Hazard of soil blowing: None 
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Composition 


Napoleon soil and similar soils: 95 to 100 percent 
Contrasting inclusions: 0 to 5 percent 


Inclusions 


Contrasting inclusions: 

* The poorly drained Kingsville soils, which are sandy 
throughout and are in landscape positions similar to 
those of the Napoleon soil 


Similar inclusions: 

* Areas where the soil is nonacid 

* Areas where the substratum is sandy at a depth of 16 
to 51 inches 


Use and Management 


Land use: Dominant use—woodland; other use— 
pasture 


Woodland 


Major management concerns: Equipment limitation, 
seedling mortality, windthrow hazard 


Management measures: 

* Skidders should not be used during wet periods, when 
ruts form easily. 

* Special harvesting equipment is needed. The 
equipment can be used only during periods in winter 
when skid trails and access roads are frozen. 

* Because of wetness and severe seedling mortality, 
trees generally are not planted on this soil. 

* Windthrow can be minimized by harvest methods that 
do not leave the remaining trees widely spaced, such 
as selective cutting and strip cutting. 

Pasture 

Major management concerns: Seasonal wetness 
Management measures: 

* Proper stocking rates, a planned grazing system, and 
deferred grazing during wet periods help to keep the 
pasture in good condition. 

* The only hay and pasture plants that should be 
seeded are those that can withstand periodic inundation 
and seasonal wetness. 


Interpretive Groups 


Land capability classification: Viw 
Woodland ordination symbol: 3W 
Michigan soil management group: Mc-ay 


83—Histosols and Aquents, ponded 


Setting 


Landform: Depressions on ground moraines 
Slope: 0 to 1 percent 
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Shape of areas: Elongated or irregular 
Size of areas: 3 to 100 acres 


Typical Profile 
Histosols 


Texture: 16 to 60 inches of muck, which is underlain by 
mineral material 


Aquents 
Texture: Sandy to clayey 


Soil Properties and Qualities 

Permeability: Variable 

Available water capacity: Variable 

Drainage class: Very poorly drained 

Seasonal high water table: Histosols—1 foot above to 1 
foot below the surface from September through 
June; Aquents—1 foot above to 1 foot below the 
surface throughout the year 

Surface runoff: Ponded 

Flooding: None 

Hazard of soil blowing: None 


Composition 
Histosols and Aquents: 95 to 100 percent 
Contrasting inclusions: 0 to 5 percent 
Inclusions 


Contrasting inclusions: 

* The poorly drained Granby and Kingsville soils in 
landscape positions similar to those of the Histosols 
and Aquents 


Use and Management 
Land use: Dominant use—wetland wildlife habitat 
Management measures: 
* Onsite investigation is needed to determine the 
suitability for specific uses. 
Interpretive Groups 


Land capability classification: None 
Woodland ordination symbol: None 
Michigan soil management group: None 


84F—Dune land-Quartzipsamments- 
Psammaquents complex, nearly level to 
steep 


Setting 
Landform: Dune land and Quartzipsamments—dunes; 
Psammaquents—swales 
Slope: 0 to 35 percent 
Shape of areas: Irregular or elongated 
Size of areas: 100 to 475 acres 
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Typical Profile 
Quartzipsamments 
0 to 60 inches—very pale brown fine sand 
Psammaquents 
0 to 60 inches-—light brownish gray fine sand 


Soil Properties and Qualities 
Quartzipsamments and Psammaquents 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Quartzipsamments—excessively 
drained; Psammaquents—poorly drained 

Seasonal high water table: Quartzipsamments—at a 
depth of more than 60 inches; Psammaquents—1 
foot above to 1 foot below the surface from October 
through May 

Surface runoff: Quartzipsamments—medium; 
Psammaquents—very slow or ponded 

Flooding: None 

Hazard of soil blowing: Quartzipsamments—severe; 
Psammaquents—none 


Composition 
Dune land: 45 to 60 percent 
Quartzipsamments and similar soils: 25 to 40 percent 
Psammaquents and similar soils: 15 to 25 percent 
inclusions 
Similar inclusions: 
* Areas where the soil has a surface layer 
Use and Management 
Land use: Dominant use—recreation 
Management measures: 
* Onsite investigation is needed to determine the 
suitability for specific uses. 
interpretive Groups 


Land capability classification: None 
Woodland ordination symbol: None 
Michigan soil management group: None 


85F—Udorthents-Quartzipsamments 
complex, very steep 


Setting 


Landform: Very steep areas on ground moraines and 
dunes (fig. 6) 

Slope: 35 to 85 percent 

Shape of areas: Elongated 

Size of areas: 3 to 40 acres 
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Typical Profile 
Udorthents 
0 to 60 inches—sandy loam to silty clay loam 
Quartzipsamments 
0 to 60 inches—very pale brown fine sand 


Soil Properties and Qualities 


Permeability: Udorthents—moderate; 
Quartzipsamments—rapid 

Available water capacity: Udorthents—moderate; 
Quartzipsamments—low 

Drainage class: Udorthents—well drained; 
Quartzipsamments—excessively drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Rapid 

Flooding: None 

Hazard of soil blowing: Udorthents—none; 
Quartzipsamments—severe 


Composition 
Udorthents: 50 to 65 percent 
Quartzipsamments: 35 to 50 percent 

Use and Management 
Land use: Dominant use—none 
* Because these soils are in sensitive areas on 
stabilizing dunes, uses are limited. Onsite investigation 
is needed to determine the suitability for specific uses. 
interpretive Groups 


Land capability classification: None 
Woodland ordination symbol: None 
Michigan soil management group: None 


86F—Dune land-Quartzipsamments 
complex, rolling to very steep 


Setting 

Landform: Very steep areas on dunes 
Slope: 12 to 70 percent 
Shape of areas: Irregular or elongated 
Size of areas: 60 to 220 acres 

Typical Profile 
Quartzipsamments 
0 to 60 inches—very pale brown fine sand 


Soil Properties and Qualities 


Quartzipsamments 

Permeability: Rapid 

Available water capacity: Low 
Drainage class: Excessively drained 


Oceana County, Michigan 
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Figure 6.—An area of Udorthents-Quartzipsamments complex, very steep. 


Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Slow to rapid 

Flooding: None 

Hazard of soil blowing: Severe 


Composition 
Dune land: 60 to 80 percent 
Quartzipsamments: 15 to 40 percent 
Contrasting inclusions: 0 to 5 percent 
inclusions 
Contrasting inclusions: 
* Areas where the soil has a high water table 
Use and Management 


Land use: Dominant use—recreation 
* Because these soils are in sensitive areas on 


stabilizing dunes, uses are limited. Onsite investigation 
is needed to determine the suitability for specific uses. 
Interpretive Groups 


Land capability classification: None 
Woodland ordination symbol: None 
Michigan soil management group: None 


87—-Beaches 


Setting 
Landform: Areas along Lake Michigan 
Shape of areas: Elongated 
Size of areas: 10 to 40 acres 
Composition 
Beaches: 100 percent 
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Use and Management 
Land use: Recreation 
Management measures: 
* Onsite investigation is needed to determine the 
suitability for specific uses. 
Interpretive Groups 


Land capability classification: None 
Woodland ordination symbol: None 
Michigan soil management group: None 


88A—Udipsamments, nearly level 
Setting 


Landform: Nearly level areas on outwash plains, ground 


moraines, and lake plains that formerly were 
excavated for borrow material and have been filled 
Slope: 0 to 3 percent 
Shape of areas: Irregular 
Size of areas: 3 to 80 acres 


Typical Profile 
0 to 60 inches—pale brown sand 
Soil Properties and Qualities 


Permeability: Rapid 

Available water capacity: Low 
Drainage class: Excessively drained 
Surface runoff: Slow 

Flooding: None 

Hazard of soil blowing: Severe 


Composition 
Udipsamments: 100 percent 
Use and Management 
Land use: Source of sand 


Management measures: 
* Onsite investigation is needed to determine the 
suitability for specific uses. 


interpretive Groups 


Land capability classification: None 
Woodland ordination symbol: None 
Michigan soil management group: None 


89A—Udorthents, nearly level 


Setting 
Landform: Nearly level areas on ground moraines that 
formerly were excavated for borrow material and 
have been filled 


Soil Survey 


Slope: 0 to 3 percent 
Shape of areas: Irregular 
Size of areas: 3 to 30 acres 
Typical Profile 
0 to 60 inches—sandy loam to silty clay loam 


Soil Properties and Qualities 


Permeability: Moderate 
Available water capacity: Moderate 
Drainage class: Well drained 
Seasonal high water table: At a depth of more than 60 
inches 
Surface runoff: Slow 
Flooding: None 
Hazard of soil blowing: None 
Composition 


Udorthents and similar soils: 100 percent 


Inclusions 
Similar inclusions: 
* Areas where the surface layer is sandy 
Use and Management 


Land use: Former use—source of borrow material; 
current use—none 


Management measures: 
* Onsite investigation is needed to determine the 
suitability for specific uses. 

Interpretive Groups 


Land capability classification: None 
Woodland ordination symbol: None 
Michigan soil management group: None 


91—Pits, sand and gravel 


Setting 
Landform: Ground moraines 
Shape of areas: Irregular 
Size of areas: 3 to 100 acres 
Composition 
Pits: 100 percent 
Use and Management 
Land use: Source of sand and gravel 
Management measures: 
* Onsite investigation is needed to determine the 
suitability for specific uses. 
Interpretive Groups 
Land capability classification: None 
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Woodland ordination symbol: None 
Michigan soil management group: None 


92B—Chelsea fine sand, 0 to 6 percent 
slopes 


Setting 


Landform: Nearly level and undulating areas on lake 
plains and glacial deltas 

Shape of areas: Irregular 

Size of areas: 3 to 125 acres 


Typical Profile 


Surface layer: 
0 to 9 inches—very dark grayish brown fine sand 


Subsoil: 

9 to 39 inches—strong brown, yellowish brown, and 
brownish yellow, loose fine sand 

39 to 60 inches—light yellowish brown, loose fine sand 
that has lamellae of dark brown and strong brown, 
loose loamy fine sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Excessively drained 
Seasonal! high water table: At a depth of more than 60 
inches 
Surface runoff: Very slow 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 
Chelsea soil and similar soils: 90 to 95 percent 
Contrasting inclusions: 5 to 10 percent 


Inclusions 


Contrasting inclusions: 

* The well drained Arkport soils, which have a loamy 
subsoil and are in landscape positions similar to those 
of the Chelsea soil 

* The somewhat poorly drained Thetford soils in 
drainageways and on foot slopes 

Similar inclusions: 

* Areas where the soil has more than 6 inches of loamy 
lamellae 

* Areas where the soil is sand 

* Areas where the soil has loamy material at a depth of 
more than 40 inches 

* Areas where the upper part of the subsoil is darker 


Use and Management 


Land use: Dominant uses—woodland, cropland; other 
uses—pasture, building site development 
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Woodland 
Major management concerns: Seeding mortality 


Management measures: 

e Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


Cropland 


Major management concerns: Soil blowing, seasonal 
droughtiness, a low content of organic matter 


Management measures: 

* Applying a system of conservation tillage, establishing 
windbreaks, planting vegetative barriers of rye, growing 
cover crops, stripcropping, and leaving crop residue on 
the surface help to control soil blowing. 

* Leaving crop residue on the surface and adding other 
organic material help to conserve moisture. 

* Because of the limited available water capacity, most 
crops should be irrigated. 

* inclusion of green manure crops in the cropping 
sequence, no-till planting, and crop residue 
management increase the content of organic matter. 

* Timing fertilizer applications according to the nutrient 
requirements of the crops, using split applications, and 
applying the fertilizer in bands can reduce the risk of 
nutrient leaching. 

* Because of the need to protect ground water, the 
amount of nutrients added when manure and fertilizer 
are applied should not exceed the nutrient requirements 
of the crops. 


Pasture 


Major management concerns: Seasonal droughtiness, 
overgrazing 

Management measures: 

* Proper stocking rates, controlled grazing, and 

restricted use during dry periods help to keep the 

pasture in good condition. 

Buildings 

Major management concerns: The instability of cutbanks 

Management measures: 

* The sides of shallow excavations should be 

reinforced. 

Septic tank absorption fields 

Major management concerns: Rapid permeability, which 
causes poor filtering and a hazard of ground-water 
pollution 


interpretive Groups 


Land capability classification: IVs 
Woodland ordination symbol: 5S 
Michigan soil management group: 5a 
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92C—Chelsea fine sand, 6 to 12 percent 
slopes 


Setting 


Landform: Rolling areas on ground moraines and glacial 
deltas 

Shape of areas: Irregular 

Size of areas: 3 to 80 acres 


Typical Profile 


Surface layer: 
0 to 9 inches—very dark grayish brown fine sand 


Subsoil: 

9 to 39 inches—strong brown, yellowish brown, and 
brownish yellow, loose fine sand 

39 to 60 inches—light yellowish brown, loose fine sand 
that has lamellae of dark brown and strong brown, 
loose loamy fine sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Excessively drained 
Seasonal high water table: At a depth of more than 60 
inches 
Surface runoff; Slow 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 


Chelsea soil and similar soils: 95 percent 
Contrasting inclusions: 5 percent 


Inclusions 


Contrasting inclusions: 

* The well drained Arkport soils, which have a loamy 
subsoil and are in landscape positions similar to those 
of the Chelsea soil 

Similar inclusions: 

* Areas where the soil has more than 6 inches of loamy 
lamellae 

* Areas where the soil is sand 

* Areas where the soil has loamy material at a depth of 
more than 40 inches 

* Areas where the upper part of the subsoil is darker 


Use and Management 


Land use: Dominant use—woodland; other uses— 
pasture, building site development 


Woodland 
Major management concerns: Seedling mortality 


Management measures: 
* Planting seedlings that can withstand droughty 
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conditions lowers the seedling mortality rate. Replanting 

is needed in some areas. 

Pasture 

Major management concerns: Seasonal droughtiness, ` 
overgrazing 

Management measures: 

* Proper stocking rates, controlled grazing, and 

restricted use during dry periods help to keep the 

pasture in good condition. 

Buildings 

Major management concerns: The instability of 
cutbanks, slope 

Management measures: 

* The sides of shallow excavations should be 

reinforced. 

» Buildings should be designed so that they conform to 

the natural slope of the land. Land shaping is necessary 

in some areas. 

Septic tank absorption fields 

Major management concerns: Rapid permeability, which 
causes poor filtering and a hazard of ground-water 
pollution 


Interpretive Groups 


Land capability classification: Vls 
Woodland ordination symbol: 5S 
Michigan soil management group: 5a 


96B—Spinks-Tekenink loamy fine sands, 0 
to 6 percent slopes 


Setting 
Landform: Nearly level and undulating areas on ground 
moraines 
Shape of areas: Irregular 
Size of areas: 10 to 65 acres 


Typical Profile 
Spinks 
Surface layer: 
0 to 9 inches—very dark grayish brown loamy fine sand 
Subsoil: 
9 to 18 inches—strong brown, very friable fine sand 
18 to 24 inches—brown, loose fine sand 
24 to 60 inches—pale brown, loose sand that has 
lamellae of dark brown, very friable loamy sand 
Tekenink 


Surface layer: 
0 to 9 inches—dark brown loamy fine sand 


Subsurface layer: 
9 to 15 inches—dark yellowish brown loamy fine sand 
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15 to 35 inches—pale brown loamy fine sand and 
yellowish red, friable sandy loam 
35 to 46 inches—yellowish red, friable sandy loam 


Substratum: 
46 to 60 inches—yellowish red sandy loam 


Soil Properties and Qualities 

Permeability: Spinks—moderately rapid; Tekenink— 
moderate 

Available water capacity: Spinks—low; Tekenink— 
moderate 

Drainage class: Well drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Very slow 

Flooding: None 

Hazard of soil blowing: Moderate 


Composition 
Spinks soil and similar soils: 40 to 50 percent 


Tekenink soil and similar soils: 35 to 45 percent 
Contrasting inclusions: 5 to 15 percent 


inclusions 


Contrasting inclusions: 

* The excessively drained Benona soils, which have 
less than 6 inches of lamellae and are in landscape 
positions similar to those of the Spinks and Tekenink 
soils 

* The well drained Fern soils, which have a loamy 
subsoil at a depth of 20 to 40 inches and are in 
landscape positions similar to those of the Spinks and 
Tekenink soils 

Similar inclusions: 

* Areas where the Spinks soil has more than 15 percent 
gravel 

* Areas where the Tekenink soil has more clay in the 
subsoil 


Use and Management 


Land use: Dominant use—cropland; other uses— 
woodland, pasture, building site development 

Cropland 

Major management concerns: Soil blowing and seasonal 
droughtiness in areas of both soils, a low content of 
organic matter in the Spinks soil 

Management measures: 

* Applying a system of conservation tillage, establishing 

windbreaks, planting vegetative barriers of rye, growing 

cover crops, stripcropping, and leaving crop residue on 

the surface help to control soil blowing. 

* Leaving crop residue on the surface and adding other 

organic material help to conserve moisture. 

* Inclusion of green manure crops in the cropping 
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sequence, no-till planting, and crop residue 
management increase the content of organic matter. 

* Timing fertilizer applications according to the nutrient 
requirements of the crops, using split applications, and 
applying the fertilizer in bands can reduce the risk of 
nutrient leaching. 

* Because of the need to protect ground water, the 
amount of nutrients added when manure and fertilizer 
are applied should not exceed the nutrient requirements 
of the crops. 

Woodland 

Major management concerns: None 

Pasture 


Major management concerns: Seasonal droughtiness, 
overgrazing 


Management measures: 

* Proper stocking rates, controlled grazing, and 
restricted use during dry periods help to keep the 
pasture in good condition. 


Buildings 
Major management concerns: The instability of cutbanks 


Management measures: 
* The sides of shallow excavations should be 
reinforced. 


Septic tank absorption fields 


Major management concerns: Moderate permeability in 
the Tekenink soil 


Management measures: 

* Backfilling the trenches with porous material helps to 

compensate for the restricted permeability. 
Interpretive Groups 


Land capability classification: MIs 

Woodland ordination symbol: 4A 

Michigan soil management group: Spinks—4a; 
Tekenink—3a 


96C—Spinks-Tekenink loamy fine sands, 6 
to 12 percent slopes 
Setting 

Landform: Rolling areas on ground moraines 
Shape of areas: Wregular 
Size of areas: 10 to 70 acres 

Typical Profile 
Spinks 
Surface layer: 
0 to 9 inches—very dark grayish brown loamy fine sand 


Subsoil: 
9 to 18 inches—strong brown, very friable fine sand 
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18 to 24 inches—brown, loose fine sand 
24 to 60 inches—pale brown, loose sand that has 
lamellae of dark brown, very friable loamy sand 


Tekenink 


Surface layer: 

0 to 9 inches—dark brown loamy fine sand 

Subsurface layer: 

9 to 15 inches—dark yellowish brown, very friable 
loamy fine sand 

15 to 35 inches—pale brown loamy fine sand and 
yellowish red, friable sandy loam 

35 to 46 inches—yellowish red, friable sandy loam 


Substratum: 
46 to 60 inches—yellowish red sandy loam 
Soil Properties and Qualities 
- Permeability: Spinks—moderately rapid; Tekenink— 
moderate 
Available water capacity: Spinks—low; Tekenink— 
moderate 
Drainage class: Well drained 
Seasonal high water table: At a depth of more than 60 
inches 
Surface runoff: Slow 
Flooding: None 
Hazard of soil blowing: Moderate 


f Composition 
Spinks soil and similar soils: 40 to 50 percent 


Tekenink soil and similar soils: 35 to 45 percent 
Contrasting inclusions: 5 to 15 percent 


Inclusions 
Contrasting inclusions: 
* The excessively drained Benona soils, which have 
less than 6 inches of lamellae in the subsoil and are in 
landscape positions similar to those of the Spinks and 
Tekenink soils 
* The well drained Fern soils, which have a loamy 
subsoil at a depth of 20 to 40 inches and are in 
landscape positions similar to those of the Spinks and 
Tekenink soils 
Similar inclusions: 
* Areas where the Spinks soil has more than 15 percent 
gravel 
* Areas where the Tekenink soil has more clay in the 
subsoil 


Use and Management 


Land use: Dominant use—cropland; other uses— 
woodland, pasture, building site development 


Cropland 


Major management concerns: Water erosion, soil 
blowing, and seasonal droughtiness in areas of both 
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soils; a low content of organic matter in the Spinks 
soil 

Management measures: 

* Crop rotations that include grasses, legumes, and 

small grain help to control runoff and water erosion. 

* Applying a system of conservation tillage, establishing 

windbreaks, planting vegetative barriers of rye, growing 

cover crops, stripcropping, and leaving crop residue on 

the surface help to control soil blowing. 

* Leaving crop residue on the surface and adding other 

organic material help to conserve moisture. 

* Inclusion of green manure crops in the cropping 

sequence, no-till planting, and crop residue 

management increase the content of organic matter. 

* Timing fertilizer applications according to the nutrient 

requirements of the crops, using split applications, and 

applying the fertilizer in bands can reduce the risk of 

nutrient leaching. 

* Because of the need to protect ground water, the 

amount of nutrients added when manure and fertilizer 

are applied should not exceed the nutrient requirements 

of the crops. 

Woodland 

Major management concerns: None 

Pasture 

Major management concerns: Seasonal droughtiness, 
overgrazing 

Management measures: 

* Proper stocking rates, controlled grazing, and 

restricted use during dry periods help to keep the 

pasture in good condition. 

Buildings 

Major management concerns: The instability of 
cutbanks, slope 

Management measures: 

* The sides of shallow excavations should be 

reinforced. 

* Buildings should be designed so that they conform to 

the natural slope of the land. Land shaping is necessary 

in some areas. 

Septic tank absorption fields 

Major management concerns: Moderate permeability in 
the Tekenink soil 

Management measures: 

* Backfilling the trenches with porous material helps to 

compensate for the restricted permeability. 


Interpretive Groups 
Land capability classification: Mle 
Woodland ordination symbol: 4A 
Michigan soil management group: Spinks—4a; 
Tekenink—3a 


Oceana County, Michigan 


96D—Spinks-Tekenink loamy fine sands, 12 
to 18 percent slopes 


Setting 
Landform: Hilly areas on end moraines and ground 
moraines 
Shape of areas: Irregular 
Size of areas: 10 to 70 acres 


Typical Profile 
Spinks 
Surface layer: 
0 to 9 inches—very dark grayish brown loamy fine sand 
Subsoil: 
9 to 18 inches—strong brown, very friable fine sand 
18 to 24 inches—brown, loose fine sand 
24 to 60 inches—pale brown, loose sand that has 
lamellae of dark brown, very friable loamy sand 
Tekenink 


Surface layer: 
0 to 9 inches—dark brown loamy fine sand 


Subsurface layer: 

9 to 15 inches—dark yellowish brown loamy fine sand 

15 to 35 inches—pale brown loamy fine sand and 
yellowish red, friable sandy loam 

35 to 46 inches—yellowish red, friable sandy loam 


Substratum: 
46 to 60 inches—yellowish red sandy loam 


Soil Properties and Qualities 

Permeability: Spinks—moderately rapid; Tekenink— 
moderate 

Available water capacity: Spinks—low; Tekenink— 
moderate 

Drainage class: Well drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Siow 

Flooding: None 

Hazard of soil blowing: Moderate 


Composition 
Spinks soil and similar soils: 40 to 50 percent 
Tekenink soil and similar soils: 35 to 45 percent 
Contrasting inclusions: 5 to 10 percent 


Inclusions 
Contrasting inclusions: 
* The excessively drained Benona soils, which have 
less than 6 inches of lamellae in the subsoil and are in 
landscape positions similar to those of the Spinks and 
Tekenink soils 
* The well drained Fern soils, which have a loamy 
subsoil at a depth of 20 to 40 inches and are in 
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landscape positions similar to those of the Spinks and 
Tekenink soils 


Similar inclusions: ` 

* Areas where the Spinks soil has more than 15 percent 
gravel 

* Areas where the Tekenink soil has more clay in the 
subsoil 


Use and Management 


Land use: Dominant use—cropland; other uses— 
woodland, pasture, building site development 


Cropland 


Major management concerns: Water erosion, soil 
blowing, and seasonal droughtiness in areas of both 
soils; a low content of organic matter in the Spinks 
soil 

Management measures: 

* Crop rotations that include grasses, legumes, and 

small grain help to control runoff and water erosion. 

* Applying a system of conservation tillage, establishing 

windbreaks, planting vegetative barriers of rye, growing 

cover crops, stripcropping, and leaving crop residue on 


‘the surface help to contro! soil blowing. 


* Leaving crop residue on the surface and adding other 
organic material help to conserve moisture. 

* Inclusion of green manure crops in the cropping 
sequence, no-till planting, and crop residue 
management increase the content of organic matter. 

* Properly shaping and maintaining grassed waterways 
can help to remove runoff from fields safely. 

* Timing fertilizer applications according to the nutrient 
requirements of the crops, using split applications, and 
applying the fertilizer in bands can reduce the risk of 
nutrient leaching. 

* Because of the need to protect ground water, the 
amount of nutrients added when manure and fertilizer 
are applied should not exceed the nutrient requirements 
of the crops. 


Woodland f 
Major management concerns: None 
Pasture 


Major management concerns: Seasonal droughtiness, 
overgrazing 


Management measures: 

* Proper stocking rates, controlled grazing, and 
restricted use during dry periods help to keep the 
pasture in good condition. 


Buildings 
Major management concerns: The instability of 
cutbanks, slope 
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Management measures: 

* The sides of shallow excavations should be 
reinforced. 

* Because of the slope, this soil is poorly suited to 
building site development without extensive land 
shaping. 

Septic tank absorption fields 

Major management concerns: Slope 

Management measures: 

* Land shaping, pressurizing the absorption field, and 
installing the distribution lines on the contour help to 
overcome the slope. 


interpretive Groups 
Land capability classification: IVe 
Woodland ordination symbol: 4A 
Michigan soil management group: Spinks—4a; 
Tekenink—3a 


96E—Spinks-Tekenink loamy fine sands, 18 
to 35 percent slopes 


Setting 
Landform: Steep areas on end moraines 
Shape of areas: Irregular or elongated 
Size of areas: 10 to 70 acres 


Typical Profile 
Spinks 
Surface layer: 
0 to 9 inches—very dark grayish brown loamy fine sand 
Subsoil: 
9 to 18 inches—strong brown, very friable fine sand 
18 to 24 inches—brown, loose fine sand 
24 to 60 inches—pale brown, loose sand that has 
lamellae of dark brown, very friable loamy sand 


Tekenink 


Surface layer: 

0 to 9 inches—dark brown loamy fine sand 

Subsurface layer: 

9 to 15 inches—dark yellowish brown, very friable 
loamy fine sand 

15 to 35 inches—pale brown loamy fine sand and 
yellowish red, friable sandy loam 

35 to 46 inches—yellowish red, friable sandy loam 

Substratum: 

46 to 60 inches—yellowish red sandy loam 


Soil Properties and Qualities 


Permeability: Spinks—moderately rapid; Tekenink— 
moderate 
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Available water capacity: Spinks—low; Tekenink— 
moderate 

Drainage class: Well drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Medium 

Flooding: None 

Hazard of soil blowing: Moderate 


Composition 
Spinks soil and similar soils: 40 to 50 percent 
Tekenink soil and similar soils: 35 to 45 percent 
Contrasting inclusions: 5 to 10 percent 

Inclusions 

Contrasting inclusions: 
* The excessively drained Benona soils, which have 
less than 6 inches of lamellae in the subsoil and are in 
landscape positions similar to those of the Spinks and 
Tekenink soils 
* The well drained Fern soils, which have a loamy 
subsoil at a depth of 20 to 40 inches and are in 
landscape positions similar to those of the Spinks and 
Tekenink soils 
Similar inclusions: 
* Areas where the Spinks soil has more than 15 percent 
gravel 
* Areas where the Tekenink soil has more clay in the 
subsoil 


Use and Management 
Land use: Dominant use—woodland; other use— 
building site development 
Woodland 
Major management concerns: Erosion hazard, 
equipment limitation 
Management measures: 
* Because of the erosion hazard, water should be 
removed by water bars, out-sloping or in-sloping road 
surfaces, culverts, and drop structures. Building logging 
roads on the contour or on the gentler slopes and 
seeding logging roads, skid trails, and landings after the 
trees have been logged also help to prevent excessive 
erosion. 
* Because of the slope, special care is needed in laying 
out logging roads and landings and in operating logging 
equipment. Logging roads should be designed so that 
they conform to the topography. The grade should be 
kept as low as possible. 
Buildings 
Major management concerns: The instability of 
cutbanks, slope 
* Because of the slope, these soils are generally 
unsuited to building site development. 
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Septic tank absorption fields 


Major management concerns: Slope 
* Because of the slope, these soils are generally 
unsuited to septic tank absorption fields. 


Interpretive Groups 


Land capability classification: V\le 

Woodland ordination symbol: 4R 

Michigan soil management group: Spinks—4a; 
Tekenink—3a 


97—Kerston and Carlisle mucks, frequently 
flooded 


Setting 
Landform: Flood plains 
Slope: 0 to 2 percent 
Shape of areas: Elongated 
Size of areas: 100 to 1,000 acres 


Typical Profile 
Kerston 


Surface layer: 
0 to 13 inches—black muck 


Subsoil: 
13 to 26 inches—black, friable muck 
26 to 33 inches—light brownish gray, loose sand 


Substratum: 
33 to 46 inches—black, friable muck 
46 to 60 inches—light brownish gray sand 


Carlisle 


Surface layer: 
0 to 10 inches—black muck 


Subsoil: 
10 to 42 inches—black, friable muck 


Substratum: 
42 to 60 inches—black muck 


Soil Properties and Qualities 


Permeability: Kerston—moderately slow to moderately 
rapid in the mucky layers and rapid in the sandy 
layers; Carlisle—moderately slow to moderately 
rapid 

Available water capacity: Very high 

Drainage class: Very poorly drained 

Seasonal high water table: 1 foot above to 1 foot below 
the surface from September through June 

Surface runoff: Very slow to ponded 

Flooding: Frequent 

Hazard of sail blowing: None 
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Composition 


Kerston and Carlisle soils and similar soils: 95 to 100 
percent 
Contrasting inclusions: 0 to 5 percent 


Inclusions 


Contrasting inclusions: 

* The very poorly drained Glendora soils, which are 
sandy throughout and are in landscape positions similar 
to those of the Kerston and Carlisle soils 

* The very poorly drained Sloan soils, which have a 
loamy subsoil and are in landscape positions similar to 
those of the Kerston and Carlisle soils 


Similar inclusions: 
* Areas where the Carlisle soil has a sandy substratum 
* Areas where the subsoil has thin layers of marl 


Use and Management 


Land use: Dominant use—woodland; other use— 
wildlife habitat 


Woodland 


Major management concerns: Equipment limitation, 
seedling mortality, windthrow hazard 


Management measures: 

* Skidders should not be used during wet periods, when 
ruts form easily. 

* Special harvesting equipment is needed. The 
equipment can be used only during periods in winter 
when skid trails and access roads are frozen. 

* Because of wetness and severe seedling mortality, 
trees generally are not planted on these soils. 

* Windthrow can be minimized by harvest methods that 
do not leave the remaining trees widely spaced, such 
as selective cutting and strip cutting. 


Interpretive Groups 


Land capability classification: Vw 

Woodland ordination symbol: 2W 

Michigan soil management group: Kerston—L-Mc; 
Carlisle—Mc 


98B—Spinks-Scalley complex, 0 to 6 
percent slopes 


Setting 


Landform: Nearly level and undulating areas on ground 
moraines 

Shape of areas: irregular 

Size of areas: 10 to 150 acres 
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Typical Profile 
Spinks 
Surface layer: 
0 to 9 inches—very dark grayish brown loamy fine sand 


Subsoil: 

9 to 18 inches—strong brown, very friable loamy fine 
sand 

18 to 24 inches—brown, loose fine sand 

24 to 60 inches—pale brown, loose sand that has 
lamellae of dark brown, very friable loamy sand 


Scalley 


Surface layer: 
0 to 6 inches—dark grayish brown fine sandy loam 


Subsoil: 

6 to 22 inches—brown fine sandy loam and reddish 
brown, firm clay loam 

22 to 34 inches—reddish brown, firm clay loam 


Subsiratum: 
34 to 80 inches—yellowish brown, loose sand that has 
a few lamellae of dark brown sandy loam 


Soil Properties and Qualities 

Permeability: Spinks—moderately rapid; Scalley— 
moderately slow in the upper part of the profile and 
rapid in the lower part 

Available water capacity: Spinks—low; Scalley— 
moderate 

Drainage class: Well drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Very slow 

Flooding: None 

Hazard of soil blowing: Moderate 


Composition 
Spinks soil and similar soils: 40 to 55 percent 


Scalley soil and similar soils: 35 to 45 percent 
Contrasting inclusions: 5 to 15 percent 


Inclusions 
Contrasting inclusions: 
* The somewhat poorly drained Arkona and Capac soils 
in drainageways and on foot slopes 
* The well drained Gowdy soils, which have a clayey 
subsoil and substratum and are in landscape positions 
similar to those of the Spinks and Scalley soils 
Similar inclusions: 
* Areas where the subsoil in the Scalley soil has more 
clay 
* Areas where the subsoil in the Scalley soil has less 
clay 
* Areas where the subsoil in the Spinks soil has less 
than 6 inches of lamellae 
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* Areas where the lower part of the subsoil and the 
substratum in the Spinks soil have 15 or more percent 
gravel 


Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site development 

Cropland 

Major management concerns: Soil blowing on both soils, 
seasonal droughtiness and a low content of organic 
matter in the Spinks soil 

Management measures: 

* Applying a system of conservation tillage, establishing 

windbreaks, planting vegetative barriers af rye, growing 

cover crops, stripcropping, and leaving crop residue on 

the surface help to control soil blowing. 

* Leaving crop residue on the surface and adding other 

organic material help to conserve moisture. 

* Inclusion of green manure crops in the cropping 

sequence, no-till planting, and crop residue 

management increase the content of organic matter. 

* Timing fertilizer applications according to the nutrient 

requirements of the crops, using split applications, and 

applying the fertilizer in bands can reduce the risk of 

nutrient leaching. 

* Because of the need to protect ground water, the 

amount of nutrients added when manure and fertilizer 

are applied should not exceed the nutrient requirements 

of the crops. 

Woodland 

Major management concerns: None 

Pasture 


Major management concerns: Seasonal droughtiness in 
the Spinks soil, overgrazing on both soils 

Management measures: 

* Proper stocking rates, controlled grazing, and 

restricted use during dry periods help to keep the 

pasture in good condition. 

Buildings 

Major management concerns: The instability of cutbanks 

Management measures: 

* The sides of shallow excavations should be 

reinforced. 

Septic tank absorption fields 

Major management concerns: Moderately slow 
permeability in the lower part of the subsoil of the 
Scalley soil; rapid permeability in the substratum of 
the Scalley soil, which causes poor filtering and a 
hazard of ground-water pollution 

Management measures: 

* Backfilling the trenches with porous material helps to 
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compensate for the restricted permeability. 


Interpretive Groups 
Land capability classification: Ms 
Woodland ordination symbol: Spinks—4A; Scalley—3A 
Michigan soil management group: Spinks—4a; Scalley— 
3/5a 


98C—Spinks-Scalley complex, 6 to 12 
percent slopes 


Setting 
Landform: Rolling areas on ground moraines 
Shape of areas: regular 
Size of areas: 20 to 100 acres 


Typical Profile 
Spinks 
Surface layer: 
0 to 9 inches—very dark grayish brown loamy fine sand 
Subsoil: 
9 to 18 inches—strong brown, very friable fine sand 
18 to 24 inches—brown, loose fine sand 
24 to 60 inches—pale brown, loose sand that has 
lamellae of dark brown, very friable loamy sand 
Scalley 


Surface layer: 
0 to 6 inches—dark grayish brown fine sandy loam 


Subsoil: 

6 to 22 inches—brown fine sandy loam and reddish 
brown, firm clay loam 

22 to 34 inches—reddish brown, firm clay loam 

Substratum: 

34 to 80 inches—yellowish brown, loose sand that has 
a few lamellae of dark brown sandy loam 


Soil Properties and Qualities 

Permeability: Spinks—moderately rapid; Scalley— 
moderately slow in the upper part of the profile and 
rapid in the lower part 

Available water capacity: Spinks—low; Scalley— 
moderate 

Drainage class: Well drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Slow 

Flooding: None 

Hazard of soil blowing: Moderate 


Composition 


Spinks soil and similar soils: 40 to 55 percent 
Scalley soil and similar soils: 35 to 45 percent 
Contrasting inclusions: 5 to 15 percent 
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Inclusions 


Contrasting inclusions: 

* The somewhat poorly drained Arkona soils in 
drainageways and on foot slopes 

* The well drained Gowdy soils, which have a clayey 
subsoil and substratum and are in landscape positions 
similar to those of the Spinks and Scalley soils 


Similar inclusions: 

* Areas where the subsoil in the Scalley soil has more 
clay 

* Areas where the subsoil in the Scalley soil has less 
clay 

* Areas where the subsoil in the Spinks soil has less 
than 6 inches of lamellae 

* Areas where the subsoil in the Spinks soil has 15 or 
more percent gravel 


Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site development 


Cropland 


Major management concerns: Water erosion and soil 
blowing on both soils, seasonal droughtiness and a 
low content of arganic matter in the Spinks soil 


Management measures: 

* Crop rotations that include close-growing crops, 
conservation tillage, grassed waterways, cover crops, 
and crop residue management help to prevent 
excessive erosion. 

* Applying a system of conservation tillage, establishing 
windbreaks, planting vegetative barriers of rye, growing: 
cover crops, stripcropping, and leaving crop residue on 
the surface help to control soil blowing. 

* Leaving crop residue on the surface and adding other 
organic material help to conserve moisture. 

* Inclusion of green manure crops in the cropping 
sequence, no-till planting, and crop residue Ἢ 
management increase the content of organic matter. 

* Timing fertilizer applications according to the nutrient 
requirements of the crops, using split applications, and 
applying the fertilizer in bands can reduce the risk of 
nutrient leaching. 

* Because of the need to protect ground water, the 
amount of nutrients added when manure and fertilizer 
are applied should not exceed the nutrient requirements 
of the crops. 


Woodland 
Major management concerns: None 
Pasture 


Major management concerns: Seasonal droughtiness in 
the Spinks soil, overgrazing on both soils 
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Management measures: 

* Proper stocking rates and shori-duration grazing 

during the summer help to control soil blowing and 

water erosion, maintain plant density and hardiness, 

and keep the pasture in good condition. 

Buildings 

Major management concerns: The instability of 
cutbanks, slope 

Management measures: 

* The sides of shallow excavations should be 

reinforced. 

* Buildings should be designed so that they conform to 

the natural slope of the land. Land shaping is necessary 

in some areas. 

Septic tank absorption fields 

Major management concerns: Moderately slow 
permeability in the lower part of the subsoil of the 
Scalley soil; rapid permeability in the substratum of 
the Scalley soil, which causes poor filtering and a 
hazard of ground-water pollution 

Management measures: 

- Backfilling the trenches with porous material helps to 

compensate for the restricted permeability. 


Interpretive Groups 
Land capability classification: ille 
Woodland ordination symbol: Spinks—4A; Scalley—3A 
Michigan soil management group: Spinks—4a; Scalley— 
3/5a 


98D—Spinks-Scalley complex, 12 to 18 
percent slopes 


Setting 
Landform: Hilly areas on ground moraines and end 
moraines 
Shape of areas: Irregular 
Size of areas: 20 to 100 acres 


Typical Profile 
Spinks 
Surface layer: 
0 to 9 inches—very dark grayish brown loamy fine sand 


Subsoil: 

9 to 18 inches—strong brown, very friable fine sand 

18 to 24 inches—brown, loose fine sand 

24 to 60 inches—pale brown, loose sand that has 
lamellae of dark brown, very friable loamy sand 


Scalley 


Surface layer: 
0 to 6 inches—dark grayish brown fine sandy loam 
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Subsoil: 

6 to 22 inches—brown fine sandy loam and reddish 
brown, firm clay loam 

22 to 34 inches—reddish brown, firm clay loam 


Substratum: 
34 to 80 inches—yellowish brown, loose sand that has 
a few lamellae of dark brown sandy loam 


Soil Properties and Qualities 


Permeability: Spinks—moderately rapid; Scalley— 
moderately slow in the upper part of the profile and 
rapid in the lower part 

Available water capacity: Spinks—low; Scalley— 
moderate 

Drainage class: Well drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Slow 

Flooding: None 

Hazard of soil blowing: Moderate 


Composition 
Spinks soil and similar soils: 40 to 55 percent 


Scalley soil and similar soils: 35 to 45 percent 
Contrasting inclusions: 5 to 15 percent 


Inclusions 


Contrasting inclusions: 

* The well drained Gowdy soils, which have a clayey 
subsoil and substratum and are in landscape positions 
similar to those of the Spinks and Scalley soils 
Similar inclusions: 

* Areas where the subsoil in the Scalley soil has more 
clay 

* Areas where the subsoil in the Scalley soil has less 
clay 

* Areas where the subsoil in the Spinks soil has less 
than 6 inches of lamellae 

* Areas where the subsoil in the Spinks soil has 15 or 
more percent gravel 


Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site development 

Cropland 

Major management concerns: Water erosion and soil 
blowing on both soils, seasonal droughtiness and a 
low content of organic matter in the Spinks soil 

Management measures: 

* Crop rotations that include close-growing crops, 

conservation tillage, grassed waterways, cover crops, 

and crop residue management help to prevent 

excessive erosion. 

* Applying a system of conservation tillage, establishing 
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windbreaks, planting vegetative barriers of rye, growing 
cover crops, stripcropping, and leaving crop residue on 
the surface help to control soil blowing. 

* Leaving crop residue on the surface and adding other 
organic material help to conserve moisture. 

* Inclusion of green manure crops in the cropping 
sequence, no-till planting, and crop residue 
management increase the content of organic matter. 

* Properly shaping and maintaining grassed waterways 
can help to remove runoff from fields safely. 

* Timing fertilizer applications according to the nutrient 
requirements of the crops, using split applications, and 
applying the fertilizer in bands can reduce the risk of 
nutrient leaching. 

* Because of the need to protect ground water, the 
amount of nutrients added when manure and fertilizer 
are applied should not exceed the nutrient requirements 
of the crops. 


Woodland 
Major management concerns: None 
Pasture 


Major management concerns: Seasonal droughtiness in 
the Spinks soil, overgrazing on both soils 


Management measures: 

* Proper stocking rates and short-duration grazing 
during the summer help to control soil blowing and 
water erosion, maintain plant density and hardiness, 
and keep the pasture in good condition. 


Buildings 


Major management concerns: The instability of 
cutbanks, slope 


Management measures: 

* The sides of shallow excavations should be 
reinforced. 

* Because of the slope, these soils are poorly suited to 
building site development without extensive land 
shaping. 


Septic tank absorption fields 


Major management concerns: Moderately slow 
permeability in the lower part of the subsoil of the 
Scalley soil; rapid permeability in the substratum of 
the Scalley soil, which causes poor filtering and a 
hazard of ground-water pollution; the slope of both 
soils 


Management measures: 

* Backfilling the trenches with porous material helps to 
compensate for the restricted permeability. 

* Land shaping, pressurizing the absorption field, and 
installing the distribution lines on the contour help to 
overcome the slope. 
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Interpretive Groups 


Land capability classification: IVe 

Woodland ordination symbol: Spinks—4A; Scalley—3A 

Michigan soil management group: Spinks—4a; Scalley— 
3/5a 


99B—Nappanee-Hoytville silt loams, 0 to 4 
percent slopes 


Setting 


Landform: Nappanee—nearly level and undulating areas 
on ground moraines; Hoytville—depressions on 
ground moraines 

Shape of areas: Irregular 

Size of areas: 10 to 720 acres 


Typical Profile 
Nappanee 


Surface layer: 
0 to 9 inches—very dark gray silt loam 


Subsoil: 

9 to 23 inches—dark yellowish brown and brown, 
mottled, firm silty clay and clay 

23 to 60 inches—brown, mottled silty clay 


Hoytville 


Surface layer: 
0 to 9 inches—very dark gray silt loam 


Subsoil: 
9 to 44 inches—greenish gray, dark gray, and gray, 
mottled, firm silty clay 


Substratum: 
44 to 60 inches—gray, mottled clay 


Soil Properties and Qualities 


Permeability: Slow 

Available water capacity: Moderate 

Drainage class: Nappanee—somewhat poorly drained; 
Hoytville—very poorly drained 

Seasonal high water table: Nappanee—perched 1 to 2 
feet below the surface from November through May; 
Hoytville-—perched 1 foot above to 1 foot below the 
surface from January through April 

Surface runoff: Nappanee—medium; Hoytville—very 
slow or ponded 

Flooding: None 

Hazard of soil blowing: None 


Composition 


Nappanee soil and similar soils: 40 to 60 percent 
Hoytville soil and similar soils: 35 to 45 percent 
Contrasting inclusions: 5 to 15 percent 
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Inclusions 


Contrasting inclusions: 

* The somewhat poorly drained Arkona soils, which 
have a sandy surface layer and subsoil and are in 
landscape positions similar to those of the Nappanee 
soil 

* The well drained Claybanks soils in the higher 
landscape positions 


Similar inclusions: 
* Areas where the subsoil has less clay 


Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site development 


Cropland 


Major management concerns: Water erosion on the 
Nappanee soil; seasonal wetness, slow 
permeability, compaction, tilth in the surface layer, 
and soil blowing in areas of both soils 


Management measures: 

* A system of conservation tillage that leaves crop 
residue on the surface helps to control water erosion, 
helps to prevent crusting during periods of heavy 
rainfall, and increases the rate of water infiltration. 

* Surface and subsurface drainage systems are needed 
to reduce the wetness. 

* Because of slow permeability, subsurface drains 
should be closely spaced. 

* Minimizing tillage and tilling and harvesting at the 
proper moisture content help to prevent excessive 
compaction and maintain tilth. 

* Conservation tillage, vegetative barriers, and cover 
crops help to control soil blowing. 

* Crop rotations that include legumes reduce the need 
for commercial fertilizer. Sod-based rotations control 
runoff and thus significantly reduce the loss of dissolved 
and particulate nitrogen and phosphorus. 


Woodland 


Major management concerns: Equipment limitation and 
windthrow hazard on both soils, seedling mortality 
on the Hoytville soil 


Management measures: 

e Skidders should not be used during wet periods, when 
ruts form easily. 

* The seasonal high water table restricts the use of 
equipment to midsummer, when the soils are dry, or 
midwinter, when the soils are frozen. 

* Special site preparation, such as bedding before 
planting, can reduce the seedling mortality rate. 


Soil Survey 


* Trees that can withstand seasonal wetness should be 
selected for planting. 

* Windthrow can be minimized by harvest methods that 
do not leave the remaining trees widely spaced, such 
as selective cutting and strip cutting. 


Pasture 


Major management concerns: Seasonal wetness, 
compaction, overgrazing 


Management measures: 

* Restricted grazing during wet periods helps to prevent 

compaction and poor tilth. 

* The only hay and pasture plants that should be 

seeded are those that can withstand periodic inundation 

and seasonal wetness. 

* Proper stocking rates, a planned grazing system, and 

deferred grazing during wet periods help to keep the 

pasture in good condition. 

Buildings 

Major management concerns: Seasonal wetness and 
shrink-swell potential in the Nappanee soil, ponding 
on the Hoytville soil 

* Because of the ponding, the Hoytville soil is generally 

unsuited to building site development. 


Management measures: 

* A surface or subsurface drainage system helps to 
lower the water table. 

* Buildings can be constructed on well compacted fill 
material that raises the site a sufficient distance above 
the water table. 

* Properly designing and strengthening footings and 
foundations can help to prevent the structural damage 
caused by shrinking and swelling. 


Septic tank absorption fields 


Major management concerns: Seasonal wetness in the 
Nappanee soil, ponding on the Hoytville soil, slow 
permeability in both soils 


Management measures: 

* A subsurface drainage system helps to lower the 
water table. 

* Mounding or adding suitable fill material helps to raise 
the absorption field above the water table. 

* Backfilling the trenches with porous material helps to 
compensate for the restricted permeability. 


Interpretive Groups 


Land capability classification: Mle 

Woodland ordination symbol: Nappanee—4C; 
Hoytville—3W 

Michigan soil management group: Nappanee—1b; 
Hoytville—1c 


Oceana County, Michigan 


100B—Nappanee silt loam, 0 to 4 percent 
slopes 


Setting 


Landform: Nearly level and undulating areas on ground 
moraines 

Shape of areas: Irregular 

Size of areas: 30 to 210 acres 


Typical Profile 


Surface layer: 

0 to 9 inches—very dark gray silt loam 

Subsoil: 

9 to 23 inches—dark yellowish brown and brown, 
mottled, firm silty clay and clay 

23 to 60 inches—brown, mottled silty clay 


Soil Properties and Qualities 


Permeability: Slow 

Available water capacity: Moderate 

Drainage class: Somewhat poorly drained 

Seasonal high water table: Perched 1 to 2 feet below 
the surface from November through May 

Surface runoff: Medium 

Flooding: None 

‘Hazard of soil blowing: None 


Composition 


Nappanee soil and similar soils: 90 to 95 percent 
Contrasting inclusions: 5 to 10 percent 


inclusions 


Contrasting inclusions: 

* The somewhat poorly drained Arkona soils, which 
have a sandy surface layer and subsoil and are in 
landscape positions similar to those of the Nappanee 
soil 

* The poorly drained Hoytville soils in depressions 

* The well drained Claybanks soils in the higher 
landscape positions 


Similar inclusions: 
* Areas where the subsoil has less clay 
Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site development 

Cropland 

Major management concerns: Water erosion, seasonal 
wetness, slow permeability, compaction, tilth in the 
surface layer 

Management measures: 

* A system of conservation tillage that leaves crop 

residue on the surface helps to control water erosion, 
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helps to prevent crusting during periods of heavy 
rainfall, and increases the rate of water infiltration. 

* Surface and subsurface drainage systems are needed 
to reduce the wetness. 

* Because of slow permeability, subsurface drains 
should be closely spaced. 

* Minimizing tillage and tilling and harvesting at the 
proper moisture content help to prevent excessive 
compaction and maintain tilth. 

* Crop rotations that include legumes reduce the need 
for commercial fertilizer. Sod-based rotations control 
runoff and thus significantly reduce the loss of dissolved 
and particulate nitrogen and phosphorus. 


Woodland 


Major management concerns: Equipment limitation, 
windthrow hazard 


Management measures: 

* Skidders should not be used during wet periods, when 
ruts form easily. 

* The seasonal high water table restricts the use of 
equipment to midsummer, when the soil is dry, or 
midwinter, when the soil is frozen. 

* Windthrow can be minimized by harvest methods that 
do not leave the remaining trees widely spaced. 


Pasture 


Major management concerns: Seasonal wetness, 
compaction, overgrazing 


Management measures: 

* Restricted grazing during wet periods helps to prevent 
compaction and poor tilth. 

* The only hay and pasture plants that should be 
seeded are those that can withstand periodic inundation 
and seasonal wetness. 

* Proper stocking rates and short-duration grazing 
during the summer help to control soil blowing and 
water erosion, maintain plant density and hardiness, 
and keep the pasture in good condition. 


Buildings 
Major management concerns: Seasonal wetness 


Management measures: 

* Buildings can be constructed on well compacted fill 
material that raises the site a sufficient distance above 
the water table. 


Septic tank absorption fields 


Major management concerns: Seasonal wetness, slow 
permeability 


Management measures: 
* Mounding or adding suitable fill material helps to raise 
the absorption field above the water table. 
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* Backfilling the trenches with porous material helps to 
compensate for the restricted permeability. 


Interpretive Groups 


Land capability classification: Mle 
Woodland ordination symbol: 4C 
Michigan soil management group: 1b 


101B—Claybanks silt loam, 1 to 6 percent 
slopes 


Setting 


Landform: Nearly level and undulating areas on ground 
moraines 

Shape of areas: Irregular 

Size of areas: 5 to 850 acres 


Typical Profile 


Surface layer: 
0 to 7 inches—very dark grayish brown silt loam 


Subsoil: 

7 to 11 inches—light brownish gray silt loam and 
reddish brown, mottled, firm silty clay 

11 to 20 inches—reddish brown and brown, firm clay 


Substratum: 
20 to 60 inches—pale brown clay 


Soil Properties and Qualities 


Permeability: Slow 

Available water capacity: Moderate 

Drainage class: Well drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Medium 

Flooding: None 

Hazard of soil blowing: None 


Composition 


Claybanks soil and similar soils: 90 to 95 percent 
Contrasting inclusions: 5 to 10 percent 


inclusions 


Contrasting inclusions: 

* The somewhat poorly drained Arkona and Nappanee 
soils in drainageways and on foot slopes 

* The poorly drained Hoytville soils in depressions 

* The well drained Gowdy soils, which have a sandy 
surface layer and subsoil and are in landscape 
positions similar to those of the Claybanks soil 
Similar inclusions: 

* Areas where the surface layer is moderately eroded 
* Areas where the subsoil has less clay 

* Areas where the soil is moderately well drained 


Soil Survey 


Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site development 


Cropland 


Major management concerns: Water erosion, seasonal 
wetness, slow permeability, compaction, tilth in the 
surface layer 


Management measures: 

* A system of conservation tillage that leaves crop 
residue on the surface helps to control water erosion, 
helps to prevent crusting during periods of heavy 
rainfall, and increases the rate of water infiltration. 

* Surface and subsurface drainage systems are needed 
to reduce the wetness. 

* Because of slow permeability, subsurface drains 
should be closely spaced. 

* Minimizing tillage and tilling and harvesting at the 
proper moisture content help to prevent excessive 
compaction and maintain tilth. 

* Crop rotations that include legumes reduce the need 
for commercial fertilizer. Sod-based rotations control 
runoff and thus significantly reduce the loss of dissolved 
and particulate nitrogen and phosphorus. 


Woodland 

Major management concerns: None 

Pasture 

Major management concerns: Seasonal wetness, 
compaction, overgrazing 


Management measures: 

* Restricted grazing during wet periods helps to prevent 
compaction and poor tilth. 

* Proper stocking rates and short-duration grazing 
during the summer help to control soil blowing and 
water erosion, maintain plant density and hardiness, 
and keep the pasture in good condition. 


Buildings 
Major management concerns: Shrink-swell potential 


Management measures: 

* Properly designing and strengthening footings and 

foundations can help to prevent the structural damage 

caused by shrinking and swelling. 

Septic tank absorption fields 

Major management concerns: Slow permeability, 
seasonal wetness 

Management measures: 

* Backfilling the trenches with porous material helps to 

compensate for the restricted permeability. 


Interpretive Groups 
Land capability classification: Me 


Oceana County, Michigan 


Woodland ordination symbol: 4A 
Michigan soil management group: 1a 


101C—Claybanks silt loam, 6 to 12 percent 
slopes 


Setting 


Landform: Rolling areas on ground moraines 
Shape of areas: Irregular 
Size of areas: 10 to 40 acres 


Typical Profile 


Surface layer: 
0 to 7 inches—very dark grayish brown silt loam 


Subsoil: 

7 to 11 inches—light brownish gray silt and reddish 
brown, mottled, firm silty clay 

11 to 20 inches—reddish brown and brown, firm clay 


Substratum: 
20 to 60 inches—pale brown clay 


Soil Properties and Qualities 


Permeability: Slow 

Available water capacity: Moderate 
Drainage class: Well drained 
Surface runoff: Medium 

Flooding: None 

Hazard of soil blowing: None 


Composition 


Claybanks soil and similar soils: 90 to 95 percent 
Contrasting inclusions: 5 to 10 percent 


Inclusions 


Contrasting inclusions: 

* The somewhat poorly drained Arkona and Nappanee 
soils in drainageways and on foot slopes 

* The well drained Gowdy soils, which have a sandy 
surface layer and subsoil and are in landscape 
positions similar to those of the Claybanks soil 


Similar inclusions: 

* Areas where the soil is moderately eroded 

* Areas where the subsoil has less clay 
Use and Management 


Land use: Dominant uses—cropland, woodland; other 
uses—pasture, building site development 


Cropland 


Major management concerns: Water erosion, slow 
permeability, compaction, tilth in the surface layer 


Management measures: 
* A system of conservation tillage that leaves crop 
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residue on the surface helps to control water erosion, 

helps to prevent crusting during periods of heavy 

rainfall, and increases the rate of water infiltration. 

* Minimizing tillage and tilling and harvesting at the 

proper moisture content help to prevent excessive 

compaction and maintain tilth. 

* Crop rotations that include legumes reduce the need 

for commercial fertilizer. Sod-based rotations control 

runoff and thus significantly reduce the loss of dissolved 

and particulate nitrogen and phosphorus. 

Woodland 

Major management concerns: None 

Pasture 

Major management concerns: Compaction, overgrazing 

Management measures: 

* Restricted grazing during wet periods helps to prevent 

compaction and poor tilth. 

* Proper stocking rates and rotation grazing or a 

planned grazing system help to keep the pasture in 

good condition. 

Buildings 

Major management concerns: Shrink-swell potential, 
slope 

Management measures: 

* Properly designing and strengthening footings and 

foundations can help to prevent the structural damage 

caused by shrinking and swelling. 

* Buildings should be designed so that they conform to 

the natural slope of the land. Land shaping is necessary 

in some areas. 

Septic tank absorption fields 

Major management concerns: Slow permeability 


Management measures: 
* Backfilling the trenches with porous material helps to 
compensate for the restricted permeability. 


interpretive Groups 


Land capability classification: Me 
Woodland ordination symbol: 4A 
Michigan soil management group: 1a 


210B—Typic Udipsamments, nearly level 
and undulating 


Setting 


Landform: Nearly level and undulating areas on 
outwash plains 

Slope: 0 to 6 percent 

Shape of areas: Irregular 

Size of areas: 80 to 600 acres 
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Reference Profile 

Organic mat: 

0 to 1 inch—undecomposed hardwood and coniferous 
leaf litter 

Surface layer: 

1 to 3 inches—very dark gray sand 

Subsoil: 

3 to 36 inches—yellowish brown and brownish yellow, 
loose sand 


Substratum: 
36 to 99 inches—very pale brown sand 
Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Excessively drained 
Seasonal high water table: At a depth of more than 15 
feet 
Surface runoff: Very slow 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 


Typic Udipsamments and similar soils: 80 to 90 percent 
Contrasting inclusions: 10 to 20 percent 

Inclusions 
Contrasting inclusions: 
* The somewhat poorly drained Aeric Haplaquods, 
sandy, ortstein, in drainageways and on foot slopes 
* The very poorly drained Typic Haplaquods, sandy, 
and Medisaprists, euic, in depressions 
Similar inclusions: 
* Areas where the substratum is banded 
* Areas of soils that have a leached subsurface layer 
* Areas where bright mottles are in the lower part of the 
subsoil and in the substratum 


Use and Management 

Land use: Woodland 
Major management concerns: Equipment limitation, 

seedling mortality 
Management measures: 
* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Plantíng seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 

Interpretive Groups 

Land capability classification: VIs 
Woodland ordination symbol: 2S 
Michigan soil management group: 5.7a 
Primary plant association: Black oak-white oak-blueberry 


Soil Survey 


210C—Typic Udipsamments, rolling 


Setting 


Landform: Rolling areas on outwash plains and 
moraines 

Slope: 6 to 18 percent 

Shape of areas: Irregular 

Size of areas: 20 to 400 acres 


Reference Profile 


Organic mat: 
0 to 1 inch—undecomposed hardwood and coniferous 
leaf litter 


Surface layer: 

1 to 3 inches—very dark gray sand 

Subsoil: 

3 to 36 inches—yellowish brown and brownish yellow, 
loose sand 


Substratum: 
36 to 99 inches—very pale brown sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Excessively drained 
Seasonal high water table: At a depth of more than 15 
feet 
Surface runoff: Slow 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 


Typic Udipsamments and similar soils: 80 to 90 percent 
Contrasting inclusions: 10 to 20 percent 


Inelusions 


Contrasting inclusions: 

* The well drained Alfic Haplorthods, sandy over loamy, 
which have a loamy substratum 

* The somewhat excessively drained Entic Haplorthods, 
sandy, loamy substratum, which have a subsoil that is 
darker than that of the Typic Udipsamments, have a 
loamy substratum, and are in landscape positions 
similar to those of the Typic Udipsamments 

Similar inclusions: 

* Areas where the substratum is banded 

* Areas of soils that have a leached subsurface layer 

* Areas where bright mottles are in the lower part of the 
subsoil and in the substratum 


Use and Management 
Land use: Woodland 


Major management concerns: Equipment limitation; 
seedling mortality, especially on southern exposures 


Oceana County, Michigan 


Management measures: 

* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


Interpretive Groups 


Land capability classification: Vils 

Woodland ordination symbol: 2S 

Michigan soil management group: 5.7a 

Primary plant association: Black oak-white oak-biueberry 


210D—Typic Udipsamments, hilly 


Setting 


Landform: Hilly areas on moraines 
Slope: 18 to 30 percent 

Shape of areas: Irregular 

Size of areas: 20 to 400 acres 


Reference Profile 


Organic mat: 
0 to 1 inch—undecomposed hardwood and coniferous 
leaf litter 


Surface layer: 

1 to 3 inches—very dark gray sand 

Subsoil: 

3 to 36 inches—yellowish brown and brownish yellow, 
loose sand 


Substratum: 
36 to 99 inches—very pale brown sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Excessively drained 
Seasonal high water table: At a depth of more than 15 
feet 
Surface runoff: Medium 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 


Typic Udipsamments and similar soils: 80 to 90 percent 
Contrasting inclusions: 10 to 20 percent 


inclusions 


Contrasting inclusions: 

* The well drained Alfic Haplorthods, sandy over loamy, 
which have a loamy substratum 

* The somewhat excessively drained Entic Haplorthods, 
sandy, loamy substratum, which have a subsoil that is 
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darker than that of the Typic Udipsamments and are in 
landscape positions similar to those of the Typic 
Udipsamments 


Similar inclusions: 

* Areas where the substratum is banded 

* Areas of soils that have a leached subsurface layer 

* Areas where bright mottles are in the lower part of the 
subsoil and in the substratum 


Use and Management 
Land use: Woodland 


Major management concerns: Erosion hazard and 
equipment limitation; seedling mortality, especially 
on southern exposures 


Management measures: 

* Because of the erosion hazard, water should be 
removed by water bars, out-sloping or in-sloping road 
surfaces, culverts, and drop structures. Building logging 
roads on the contour or on the gentler slopes and 
seeding logging roads, skid trails, and landings after the 
trees have been logged also help to prevent excessive 
erosion. 

* Because of the slope, special care is needed in laying 
out logging roads and landings and in operating logging 
equipment. Logging roads should be designed so that 
they conform to the topography. The grade should be 
kept as low as possible. 

* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


Interpretive Groups 
Land capability classification: Vlls 
Woodland ordination symbol: 2R 
Michigan soil management group: 5.7a 
Primary plant association: Black oak-white oak-blueberry 


211B—Typic Udipsamments, banded 
substratum, nearly level and undulating 


Setting 


Landform: Nearly level and undulating areas on 
outwash plains and moraines 

Slope: 0 to 6 percent 

Shape of areas: Irregular 

Size of areas: 80 to 600 acres 


Reference Profile 


Surface layer: 
0 to 2 inches—very dark gray sand 
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Subsoil: 

2 to 20 inches—dark yellowish brown, loose sand 

20 to 30 inches—yellowish brown, loose sand 

Substratum: 

30 to 45 inches—light yellowish brown sand 

45 to 65 inches—light yellowish brown sand that has 
bands of yellowish brown loamy sand 

65 to 99 inches—light yellowish brown sand that has 
strata of fine sand, coarse sand, and loamy sand 

Soil Properties and Qualities 

Permeability: Rapid 

Available water capacity: Low 

Drainage class: Excessively drained 

Seasonal high water table: At a depth of more than 15 
feet 

Surface runoff: Very slow 

Flooding: None 

Hazard of soil blowing: Severe 


Composition 


Typic Udipsamments and similar soils: 70 to 90 percent 
Contrasting inclusions: 10 to 30 percent 


Inclusions 
Contrasting inclusions: 
* The somewhat poorly drained Aeric Haplaquods, 
sandy, ortstein, in drainageways and on foot slopes 
° The very poorly drained Typic Haplaquods, sandy, 
and Medisaprists, euic, in depressions 
* The somewhat excessively drained Entic Haplorthods, 
sandy, loamy substratum 
* The excessively drained Entic Haplorthods, sandy, 
which have a subsoil that is darker than that of the 
Typic Udipsamments and are sandy throughout 
Similar inclusions: 
* Areas where the substratum is not banded 
* Areas where the substratum has bright mottles 


Use and Management 

Land use: Woodland 
Major management concerns: Equipment limitation, 

seedling mortality 
Management measures: 
* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 

Interpretive Groups 

Land capability classification: VIs 
Woodland ordination symbol: 3S 


Michigan soil management group: 5.7a 
Primary plant association: Black oak-white oak-blueberry 


Soil Survey 


211C—Typic Udipsamments, banded 
substratum, rolling 
Seiting 
Landform: Rolling areas on moraines 
Slope: 6 to 18 percent 
Shape of areas: Irregular 
Size of areas: 80 to 600 acres 


Reference Profile 


Surface layer: 
0 to 2 inches—very dark gray sand 


Subsoil: 
2 to 20 inches—dark yellowish brown, loose sand 
20 to 30 inches—yellowish brown, loose sand 


Substratum: 

30 to 45 inches—light yellowish brown sand 

45 to 65 inches—light yellowish brown sand that has 
bands of yellowish brown loamy sand 

65 to 99 inches—light yellowish brown sand that has 
strata of fine sand, coarse sand, and loamy sand 


Soil Properties and Qualities . 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Excessively drained 
Seasonal high water table: At a depth of more than 15 
feet 
Surface runoff: Slow 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 


Typic Udipsamments and similar soils: 70 to 90 percent 
Contrasting inclusions: 10 to 30 percent 


Inclusions 
Contrasting inclusions: 
* The somewhat poorly drained Aeric Haplaquods, 
sandy, ortstein, in drainageways and on foot slopes 
* The very poorly drained Typic Haplaquods, sandy, 
and Medisaprists, euic, in depressions 
* The somewhat excessively drained Entic Haplorthods, 
sandy, loamy substratum 
* The excessively drained Entic Haplorthods, sandy, 
which have a subsoil that is darker than that of the 
Typic Udipsamments and are sandy throughout 
Similar inclusions: 
* Areas where the substratum is not banded 
* Areas where the substratum has bright mottles 


Use and Management 
Land use: Woodland 


Major management concerns: Equipment limitation; 
seedling mortality, especially on southern exposures 


Oceana County, Michigan 


Management measures: 

* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


Interpretive Groups 
Land capability classification: Vils 
Woodland ordination symbol: 3S 
Michigan soil management group: 5.7a 
Primary plant association: Black oak-white oak-blueberry 


212B—Typic Udipsamments, very deep 
water table, nearly level and undulating 


Setting 
Landform: Nearly level and undulating areas on 
outwash plains 
Slope: 0 to 6 percent 
Shape of areas: Irregular 
Size of areas: 80 to 600 acres 


Reference Profile 


Surface layer: 
0 to 3 inches—very dark gray sand 


Subsoil: 

3 to 8 inches—brown sand 

8 to 20 inches—strong brown, loose sand 

20 to 25 inches—yellowish brown, loose sand 
Substraium: 

25 to 60 inches—light yellowish brown sand 

60 to 180 inches—yellowish brown, mottled sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Excessively drained 
Seasonal high water table: 5 to 15 feet below the 
surface throughout the year 
Surface runoff: Very slow 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 


Typic Udipsamments and similar soils: 80 to 90 percent 
Contrasting inclusions: 10 to 20 percent 


Inclusions 
Contrasting inclusions: 
* The somewhat poorly drained Aeric Haplaquods, 
sandy, ortstein, in drainageways and on foot slopes 
* The very poorly drained Typic Haplaquods, sandy, 
and Medisaprists in depressions 
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Similar inclusions: 

* Areas that are banded at a depth of more than 40 
inches 

* Areas of soils that have a leached subsurface layer 

* Areas where bright mottles are in the lower part of the 
subsoil and in the substratum 


Use and Management 
Land use: Woodland 


Major management concerns: Equipment limitation, 
seedling mortality 


Management measures: 

* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


Interpretive Groups 


Land capability classification: VIs 

Woodland ordination symbol: 3S 

Michigan soil management group: 5.3a 

Primary plant association: Black oak-white oak-blueberry 


213B—Argic Udipsamments, nearly level 
and undulating 


Setting 


Landform: Nearly level and undulating areas on 
outwash plains and moraines 

Slope: 0 to 6 percent 

Shape of areas: Irregular 

Size of areas: 80 to 400 acres 


Reference Profile 


Organic mat: 
0 to 1 inch—partially decomposed hardwood leaf litter 


Surface layer: 
1 to 3 inches—very dark grayish brown sand 


Subsoil: 

3 to 18 inches—dark yellowish brown, very friable sand 

18 to 31 inches—yellowish brown, loose sand 

31 to 99 inches—light yellowish brown sand that has 
lamellae of strong brown and brown loamy sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Excessively drained 
Seasonal high water table: At a depth of more than 15 
feet 
Surface runoff: Very slow 
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Flooding: None 
Hazard of soil blowing: Severe 


Composition 


Argic Udipsamments and similar soils: 70 to 90 percent 
Contrasting inclusions: 10 to 30 percent 


Inclusions 


Contrasting inciusions: 

* The somewhat poorly drained Aeric Haplaquods, 
sandy, ortstein, in drainageways and on foot slopes 

* The very poorly drained Typic Haplaquods, sandy, 
and Medisaprists, euic, in depressions 

Similar inclusions: 

* Areas of soils that have a leached subsurface layer 

* Areas where bright mottles are in the lower part of the 
subsoil and in the substratum 


Use and Management 

Land use: Woodland 
Major management concerns: Equipment timitation, 

seedling mortality 
Management measures: 
* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


Interpretive Groups 


Land capability classification: IVs 

Woodland ordination symbol: None 

Michigan soil management group: 5.3a 

Primary plant association: Black oak-white oak-blueberry 


213C—Argic Udipsamments, rolling 


Setting 


Landform: Rolling areas on moraines 
Slope: 12 to 18 percent 

Shape of areas: Irregular 

Size of areas: 80 to 400 acres 


Reference Profile 


Organic mat: 

0 to 1 inch—partially decomposed hardwood leaf litter 

Surface layer: 

1 to 3 inches—very dark grayish brown sand 

Subsoil: 

3 to 18 inches—dark yellowish brown, very friable sand 

18 to 31 inches—yellowish brown, loose sand 

31 to 99 inches—light yellowish brown sand that has 
lamellae of strong brown and brown loamy sand 


Soil Survey 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Excessively drained 
Seasonal high water table: At a depth of more than 15 
feet 
Surface runoff: Slow 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 


Argic Udipsamments and similar soils: 70 to 90 percent 
Contrasting inclusions: 10 to 30 percent 


Inclusions 


Contrasting inclusions: 

* The somewhat poorly drained Aeric Haplaquods, 
sandy, ortstein, in drainageways and on foot slopes 

* The very poorly drained Typic Haplaquods, sandy, 
and Medisaprists, euic, in depressions 

Similar inclusions: 

* Areas of soils that have a leached subsurface layer 

* Areas where bright mottles are in the lower part of the 
subsoil and in the substratum 


Use and Management 
Land use: Woodland 


Major management concerns: Equipment limitation; 
seedling mortality, especially on southern exposures 


Management measures: 

* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


Interpretive Groups 


Land capability classification: VIs 

Woodland ordination symbol: None 

Michigan soil management group: 5.3a 

Primary plant association: Black oak-white oak-blueberry 


213D—Argic Udipsamments, hilly 


Setting 
Landform: Hilly areas on moraines 
Slope: 18 to 35 percent 
Shape of areas: Irregular 
Size of areas: 80 to 400 acres 


Reference Profile 


Organic mat: 
0 to 1 inch—partially decomposed hardwood leaf litter 


Oceana County, Michigan 


Surface layer: 
1 to 3 inches—very dark grayish brown sand 


Subsoil: 

3 to 18 inches—dark yellowish brown, very friable sand 

18 to 31 inches—yellowish brown, loose sand 

31 to 99 inches—light yellowish brown sand that has 
lamellae of strong brown and brown loamy sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Excessively drained 
Seasonal high water table: At a depth of more than 15 
feet 
Surface runoff: Medium 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 


Argic Udipsamments and similar soils: 70 to 90 percent 
Contrasting inclusions: 10 to 30 percent 


Inclusions 


Contrasting inclusions: 

* The somewhat poorly drained Aeric Haplaquods, 
sandy, ortstein, in drainageways and on foot slopes 

* The very poorly drained Typic Haplaquods, sandy, in 
depressions 


Similar inclusions: 

* Areas of soils that have a leached subsurface layer 

* Areas where bright mottles are in the lower part of the 
subsoil and in the substratum 


Use and Management 
Land use: Woodland 


Major management concerns: Erosion hazard and 
equipment limitation; seedling mortality, especially 
on southern exposures 

Management measures: 

* Because of the erosion hazard, water should be 

removed by water bars, out-sloping or in-sloping road 

surfaces, culverts, and drop structures. Building logging 
roads on the contour or on the gentler slopes and 
seeding logging roads, skid trails, and landings after the 
trees have been logged also help to prevent excessive 
erosion. 

* Because of the slope, special care is needed in laying 

out logging roads and landings and in operating logging 

equipment. Logging roads should be designed so that 
they conform to the topography. The grade should be 
kept as low as possible. 

* Because loose sand can interfere with the traction of 

wheeled equipment, logging roads should be stabilized. 

* Planting seedlings that can withstand droughty 
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conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


Interpretive Groups 
Land capability classification: VIs 
Woodland ordination symbol: None 
Michigan soil management group: 5.3a 
Primary plant association: Black oak-white oak-blueberry 


220B—Entic Haplorthods, sandy, nearly 
level and undulating 


Setting 
Landform: Nearly level and undulating areas on 
outwash plains and ground moraines 
Slope: 0 to 6 percent 
Shape of areas: Irregular 
Size of areas: 20 to 600 acres 


Reference Profile 

Organic mat: 

0 to 1 inch—partially decomposed hardwood and 
coniferous leaf litter 

Surface layer: 

1 to 3 inches—very dark gray sand 

Subsurface layer: 

3 to 4 inches—light gray sand 

Subsoil: 

4 to 48 inches—brown, strong brown, and yellowish 
brown, loose sand 

Substratum: 

48 to 99 inches—pale brown and light yellowish brown 
sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Excessively drained 
Seasonal high water table: At a depth of more than 15 
feet 
Surface runoff: Very slow ` 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 
Entic Haplorthods and similar soils: 80 to 90 percent 
Contrasting inclusions: 10 to 20 percent 

Inclusions 

Contrasting inclusions: 
* The somewhat poorly drained Aeric Haplaquods, 
sandy, ortstein, and Aquic Udipsamments in 
drainageways and on foot slopes 
* The poorly drained Mollic Psammaquents and very 
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poorly drained Typic Haplaquods, sandy, and 
Medisaprists, dysic, in depressions 
Similar inclusions: 
* Areas where bright mottles are in the lower part of the 
subsoil and in the substratum 
* Areas where the substratum is loamy 
» Areas where the surface layer is loamy sand or fine 
sand 
Use and Management 

Land use: Woodland 
Major management concerns: Equipment limitation, 

seedling mortality 
Management measures: 
* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


Interpretive Groups 
Land capability classification: VIs 
Woodland ordination symbol: 45 
Michigan soil management group: 5.3a 
Primary plant association: Mixed oak-red maple- 
starflower 


220C—Entic Haplorthods, sandy, rolling 


Setting 

Landform: Rolling areas on moraines 

Slope: 6 to 18 percent 

Shape of areas: Irregular 

Size of areas: 20 to 600 acres 

Reference Profile 

Organic mat: 

0 to 1 inch—partially decomposed hardwood and 
coniferous leaf litter 

Surface layer: 

1 to 3 inches—very dark gray sand 

Subsurface layer: 

3 to 4 inches—light gray sand 

Subsoil: 

4 to 48 inches—dark brown, strong brown, and 
yellowish brown, loose sand 

Substratum: 

48 to 99 inches—pale brown and light yellowish brown 
sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 


Soil Survey 


Drainage class: Excessively drained 

Seasonal high water table: At a depth of more than 15 
feet 

Surface runoff: Slow 

Flooding: None 

Hazard of soil blowing: Severe 


Composition 


Entic Haplorthods and similar soils: 80 to 90 percent 
Contrasting inclusions: 10 to 20 percent 


Inclusions 


Contrasting inclusions: 

* The somewhat poorly drained Aeric Haplaquods, 
sandy, ortstein, and Aquic Udipsamments in 
drainageways and on foot slopes 

* The poorly drained Mollic Psammaquents and very 
poorly drained Typic Haplaquods, sandy, and 
Medisaprists, dysic, in depressions 

Similar inclusions: 

* Areas where bright mottles are in the lower part of the 
subsoil and in the substratum 

* Areas where the substratum ís loamy 

* Areas where the surface layer is loamy sand or fine 
sand 


Use and Management 
Land use: Woodland 


Major management concerns: Equipment limitation; 
seedling mortality, especially on southern exposures 


Management measures: 

* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


interpretive Groups 


Land capability classification: VIs 

Woodland ordination symbol: 45 

Michigan soil management group: 5.3a 

Primary plant association: Mixed oak-red maple- 
starflower 


220D—Entic Haplorthods, sandy, hilly 


Setting 


Landform: Hilly areas on ground moraines and end 
moraines 

Slope: 18 to 30 percent 

Shape of areas: \rregular 

Size of areas: 40 to 400 acres 


Oceana County, Michigan 


Reference Profile 


Organic mat: 
0 to 1 inch—partially decomposed hardwood and 
coniferous leaf litter 


Surface layer: 
1 to 3 inches—very dark gray sand 


Subsurface layer: 
3 to 4 inches—light gray sand 


Subsoil: 
4 to 48 inches—dark brown, strong brown, and 
yellowish brown, loose sand 


Substratum: 
49 to 99 inches—pale brown and light yellowish brown 
sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Excessively drained 
Seasonal high water table: At a depth of more than 15 
feet 
Surface runoff: Medium 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 
Entic Haplorthods and similar soils: 80 to 90 percent 
Contrasting inclusions: 10 to 20 percent 


inclusions 


Contrasting inclusions: 

* The well drained Alfic Haplorthods, sandy over loamy, 
and the somewhat excessively drained Entic 
Haplorthods, sandy, loamy substratum, which are in 
landscape positions similar to those of the Entic 
Haplorthods 


Similar inclusions: 
* Areas where the surface layer is loamy sand or fine 
sand 


Use and Management 
Land use: Woodland 


Major management concerns: Erosion hazard and 
equipment limitation; seedling mortality, especially 
on southern exposures 


Management measures: 

* Because of the erosion hazard, water should be 
removed by water bars, out-sloping or in-sloping road 
surfaces, culverts, and drop structures. Building logging 
roads on the contour or on the gentler slopes and 
seeding logging roads, skid trails, and landings after the 
trees have been logged also help to prevent excessive 
erosion. 


147 


* Because of the slope, special care is needed in laying 
out logging roads and landings and in operating logging 
equipment. Logging roads should be designed so that 
they conform to the topography. The grade should be 
kept as low as possible. 

* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


Interpretive Groups 
Land capability classification: VlIs 
Woodland ordination symbol: 4R 
Michigan soil management group: 5.3a 
Primary plant association: Mixed oak-red maple- 
starflower 


220E—Entic Haplorthods, sandy, steep and 
very steep 


Setting 
Landform: Steep and very steep areas on end moraines 
Slope: 30 to 50 percent 
Shape of areas: regular 
Size of areas: 20 to 300 acres 
Reference Profile 
Organic mat: 
0 to 1 inch—partially decomposed hardwood and 
coniferous leaf litter 
Surface layer: 
1 to 3 inches—very dark gray sand 
Subsurface layer: 
3 to 4 inches—light gray sand 
Subsoil: 
4 to 48 inches—dark brown, strong brown, and 
yellowish brown, loose sand 
Substratum: 
48 to 99 inches—pale brown and light yellowish brown 
sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Excessively drained 
Seasonal high water table: At a depth of more than 15 
feet 
Surface runoff: Rapid 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 
Entic Haplorthods and similar soils: 80 to 90 percent 
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Contrasting inclusions: 10 to 20 percent 


Inclusions 
Contrasting inclusions: 
* The well drained Alfic Haplorthods, sandy over loamy, 
and the somewhat excessively drained Entic 
Haplorthods, sandy, loamy substratum, which are in 
landscape positions similar to those of the Entic 
Haplorthods 
Similar inclusions: 
* Areas where the surface layer is loamy sand or fine 
sand 


Use and Management 

Land use: Woodland 
Major management concerns: Erosion hazard and 

equipment limitation; seedling mortality, especially 

on southern exposures 
Management measures: 
* Minimizing surface disturbance helps to control 
erosion. 
* Because ot the erosion hazard, water should be 
removed by water bars, out-sloping or in-sloping road 
surfaces, culverts, and drop structures. Building logging 
roads on the contour or on the gentler slopes and 
seeding logging roads, skid trails, and landings after the 
trees have been logged also help to prevent excessive 
erosion. 
* Because of the slope, special care is needed in laying 
out logging roads and landings and in operating logging 
equipment. Logging roads should be designed so that 
they conform to the topography. The grade should be 
kept as low as possible. 
* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


interpretive Groups 


Land capability classification: Vs 

Woodland ordination symbol: 4R 

Michigan soil management group: 5.38 

Primary plant association: Mixed oak-red maple- 
starflower 


221B—Entic Haplorthods, sandy, coarse- 
loamy banded substratum, nearly level and 
undulating 


Setting 


Landform: Nearly level and undulating areas on ground 
moraines 


Soil Survey 


Slope: 0 to 6 percent 
Shape of areas: Irregular 
Size of areas: 20 to 600 acres 


Reference Profile 


Surface layer: 
0 to 2 inches—very dark gray sand 


Subsurface layer: 
2 to 4 inches—grayish brown sand 


Subsoil: 
4 to 15 inches—dark brown, loose sand 
15 to 30 inches—strong brown, loose sand 


Substratum: 

30 to 60 inches—light yellowish brown sand 

60 to 75 inches—light yellowish brown sand that has 
bands of dark yellowish brown loamy sand 

75 to 85 inches—brown loamy sand 

85 to 99 inches—light yellowish brown sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Excessively drained 
Seasonal high water table: At a depth of more than 15 
feet 
Surface runoff: Very slow 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 


Entic Haplorthods and similar soils: 80 to 90 percent 
Contrasting inclusions: 10 to 20 percent 


Inclusions 


Contrasting inclusions: 

* The somewhat poorly drained Aeric Haplaquods, 
sandy, ortstein, and Aquic Udipsamments in 
drainageways and on foot slopes 

* The poorly drained Mollic Psammaquents and very 
poorly drained Typic Haplaquods, sandy, and 
Medisaprists, dysic, in depressions 

Similar inclusions: 

* Areas where bright mottles are in the lower part of the 
subsoil and in the substratum 

* Areas of soils that have a fine textured, banded 
substratum 

* Areas where the surface layer is loamy sand or fine 
sand 


Use and Management 


Land use: Woodland 


Major management concerns: Equipment limitation, 
seedling mortality 


Oceana County, Michigan 


Management measures: 

* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


interpretive Groups 


Land capability classification: VIs 

Woodland ordination symbol: 4S 

Michigan soil management group: 5.3a 

Primary plant association: Mixed oak-red maple- 
starflower 


221C—Entic Haplorthods, sandy, coarse- 
loamy banded substratum, rolling 


Setting 


Landform: Rolling areas on ground moraines 
Slope: 6 to 18 percent 

Shape of areas: Irregular 

Size of areas: 20 to 600 acres 


Reference Profile 


Surface layer: 
0 to 2 inches—very dark gray sand 


Subsurface layer: 
2 to 4 inches—grayish brown sand 


Subsoil: 
4 to 15 inches—dark brown, loose sand 
15 to 30 inches—strong brown, loose sand 


Substratum: 

30 to 60 inches—light yellowish brown sand 

60 to 75 inches—light yellowish brown sand that has 
bands of dark yellowish brown loamy sand 

75 to 85 inches—brown loamy sand 

85 to 99 inches—light yellowish brown sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Excessively drained 
Seasonal high water table: At a depth of more than 15 
feet 
Surface runoff: Slow 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 


Entic Haplorthods and similar soils: 80 to 90 percent 
Contrasting inclusions: 10 to 20 percent 
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Inclusions 


Contrasting inclusions: 

* The somewhat poorly drained Aeric Haplaquods, 
sandy, ortstein, and Aquic Udipsamments in 
drainageways and on foot slopes 

* The poorly drained Mollic Psammaquents and very 
poorly drained Typic Haplaquods, sandy, and 
Medisaprists, dysic, in depressions 

Similar inclusions: 

* Areas where bright mottles are in the lower part of the 
subsoil and in the substratum 

Areas of soils that have a fine textured, banded 
substratum 

* Areas where the surface layer is loamy sand or fine 
sand 


Use and Management 
Land use: Woodland 


Major management concerns: Equipment limitation; 
seedling mortality, especially on southern exposures 
Management measures: 
* Because loose sand can interfere with the traction o 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


Interpretive Groups 
Land capability classification: VIs 
Woodland ordination symbol: 4S 
Michigan soil management group: 5.3a 
Primary plant association: Mixed oak-red maple- 
starflower 


221D—Entic Haplorthods, sandy, coarse- 
loamy banded substratum, hilly 


Setting 


Landform: Hilly areas on ground moraines and end 
moraines 

Slope: 18 to 30 percent 

Shape of areas: Irregular 

Size of areas: 20 to 400 acres 


Reference Profile 
Surface layer: 
0 to 2 inches—very dark gray sand 
Subsurface layer: 
2 to 4 inches—grayish brown sand 


Subsoil: 
4 to 15 inches—dark brown, loose sand 
15 to 30 inches—strong brown, loose sand 
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Subsiratum: 

30 to 60 inches—light yellowish brown sand 

60 to 75 inches—light yellowish brown sand that has 
bands of dark yellowish brown loamy sand 

75 to 85 inches—brown loamy sand 

85 to 99 inches—light yellowish brown sand 

Soil Properties and Qualities 

Permeability: Rapid 

Available water capacity: Low 

Drainage class: Excessively drained 

Seasonal high water table: At a depth of more than 15 
feet 

Surface runoff: Medium 

Flooding: None 

Hazard of soil blowing: Severe 


Composition 


Entic Haplorthods and similar soils: 80 to 90 percent 
Contrasting inclusions: 10 to 20 percent 
Inclusions 
Contrasting inclusions: 
* The well drained Alfic Haplorthods, sandy over loamy, 
and the somewhat excessively drained Entic 
Haplorthods, sandy, loamy substratum, which are in 
landscape positions similar to those of the Entic 
Haplorthods, sandy, coarse-loamy banded substratum, 
hilly 
Similar inclusions: 
* Areas of soils that have a fine textured, banded 
substratum 
* Areas where the surface layer is loamy sand or fine 
sand 
Use and Management 
Land use: Woodland 
Major management concerns: Erosion hazard, 
equipment limitation, seedling mortality 
Management measures: 
* Because of the erosion hazard, water should be 
removed by water bars, out-sloping or in-sloping road 
surfaces, culverts, and drop structures. Building logging 
roads on the contour or on the gentler slopes and 
seeding logging roads, skid trails, and landings after the 
trees have been logged also help to prevent excessive 
erosion. 
* Because of the slope, special care is needed in laying 
out logging roads and landings and in operating logging 
equipment. Logging roads should be designed so that 
they conform to the topography. The grade should be 
kept as low as possible. 
* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 


Soil Survey 


conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 
Interpretive Groups 
Land capability classification: Vils 
Woodland ordination symbol: 4R 
Michigan soil management group: 5.3a 
Primary plant association: Mixed oak-red maple- 
starflower 


221E—Entic Haplorthods, sandy, coarse- 
loamy banded substratum, steep and very 
steep 


Setting 
Landform: Steep and very steep areas on end moraines 
Slope: 30 to 50 percent 
Shape of areas: Irregular 
Size of areas: 20 to 400 acres 


Reference Profile 

Surface layer: 
0 to 2 inches—very dark gray sand 
Subsurface layer: 
2 to 4 inches—grayish brown, loose sand 
Subsoil: 
4 to 15 inches—dark brown, loose sand 
15 to 30 inches—strong brown, loose sand 
Substratum: 
30 to 60 inches—light yellowish brown sand 
60 to 75 inches—light yellowish brown sand that has 

bands of dark yellowish brown loamy sand 
75 to 85 inches—brown loamy sand 
85 to 99 inches—light yellowish brown sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Excessively drained 
Seasonal high water table: At a depth of more than 15 
feet 
Surface runoff: Medium 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 
Entic Haplorthods and similar soils: 80 to 90 percent 
Contrasting inclusions: 10 to 20 percent 
Inclusions 


Contrasting inclusions: 

* The well drained Alfic Haplorthods, sandy over loamy, 
and the somewhat excessively drained Entic 
Haplorthods, sandy, loamy substratum, which are in 


Oceana County, Michigan 


landscape positions similar to those of the Entic 
Haplorthods, sandy, coarse-loamy banded substratum, 
steep and very steep 


Similar inclusions: 

* Areas of soils that have a fine textured, banded 
substratum 

* Areas where the surface layer is loamy sand or fine 
sand 


Use and Management 
Land use: Woodland 


Major management concerns: Erosion hazard and 
equipment limitation; seedling mortality, especially 
on southern exposures 

Management measures: 

* Because of the erosion hazard, water should be 

removed by water bars, out-sloping or in-sloping road 

surfaces, culverts, and drop structures. Building logging 
roads on the contour or on the gentler slopes and 
seeding logging roads, skid trails, and landings after the 
trees have been logged also help to prevent excessive 
erosion. 

* Because of the slope, special care is needed in laying 

out logging roads and landings and in operating logging 

equipment. Logging roads should be designed so that 
they conform to the topography. The grade should be 
kept as low as possible. 

* Because loose sand can interfere with the traction of 

wheeled equipment, logging roads should be stabilized. 

* Planting seedlings that can withstand droughty 

conditions lowers the seedling mortality rate. Replanting 

is needed in some areas. 


Interpretive Groups 
Land capability classification: VIIs 
Woodland ordination symbol: 4R 
Michigan soil management group: 5.3a 
Primary plant association: Mixed oak-red maple- 
starflower 


222B—Entic Haplorthods, sandy, very deep 
water table, nearly level and undulating 


Setting 
Landform: Nearly level and undulating areas on 
outwash plains 
Slope: 0 to 6 percent 
Shape of areas: Irregular 
Size of areas: 20 to 400 acres 


Reference Profile 


Surface layer: 
0 to 3 inches—very dark gray sand 
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Subsurface layer: 
3 to 5 inches—grayish brown sand 


Subsoil: 

5 to 12 inches—dark brown, loose sand 

12 to 18 inches—strong brown, loose sand 
18 to 35 inches—yellowish brown, loose sand 


Substratum: 

35 to 65 inches—light yellowish brown sand 

65 to 80 inches—light yellowish brown, mottled sand 
80 to 90 inches—yellowish brown, mottled sand 

90 to 99 inches—yellowish brown sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Excessively drained 
Seasonal high water table: 5 to 15 feet below the 
surface throughout the year 
Surface runoff: Very slow 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 


Entic Haplorthods and similar soils: 80 to 90 percent 
Contrasting inclusions: 10 to 20 percent 


inclusions 


Contrasting inclusions: 

* The somewhat poorly drained Aeric Haplaquods, 
sandy, ortstein, in drainageways and on foot slopes 

* The poorly drained Mollic Psammaquents and very 
poorly drained Typic Haplaquods, sandy, and 
Medisaprists, dysic, in depressions 

Similar inclusions: 

« Areas where the substratum is fine textured 

« Areas where the surface layer is loamy sand or fine 
sand 


Use and Management 
Land use: Woodland 


Major management concerns: Equipment limitation, 
seedling mortality 


Management measures: 

* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


Interpretive Groups 


Land capability classification: Vis 


Woodland ordination symbol: 4S 
Michigan soil management group: 5.3a 
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Primary piant association: Mixed oak-red maple- 
Starflower 


222C—Entic Haplorthods, sandy, very deep 
water table, rolling 


f Setting 
Landform: Rolling areas on outwash plains 
Slope: 6 to 18 percent 
Shape of areas: Irregular 
Size of areas: 20 to 400 acres 


Reference Profile 


Surface layer: 
0 to 3 inches—very dark gray sand 


Subsurface layer: 
3 to 5 inches—grayish brown sand 


Subsoil: I 

5 to 12 inches—dark brown, loose sand 

12 to 18 inches—strong brown, loose sand 
18 to 35 inches—yellowish brown, loose sand 


Substratum: 

35 to 65 inches—light yellowish brown sand 

65 to 80 inches—light yellowish brown, mottled sand 
80 to 90 inches—yellowish brown, mottled sand 

90 to 99 inches—yellowish brown sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Excessively drained 
Seasonal high water table: 5 to 15 feet below the 
surface throughout the year 
Surface runoff: Slow 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 


Entic Haplorthods and similar soils: 80 to 90 percent 
Contrasting inclusions: 10 to 20 percent 


Inclusions 


Contrasting inclusions: 

* The somewhat poorly drained Aeric Haplaquods, 
sandy, ortstein, in drainageways and on foot slopes 

* The poorly drained Mollic Psammaquents and very 
poorly drained Typic Haplaquods, sandy, and 
Medisaprists, dysic, in depressions 

Similar inclusions: 

* Areas where the substratum is fine textured 

* Areas where the surface layer is loamy sand or fine 
sand 
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Use and Management 
Land use: Woodland 


Major management concerns: Equipment limitation; 
seedling mortality, especially on southern exposures 


Management measures: 

* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


Interpretive Groups 


Land capability classification: Vlls 

Woodland ordination symbol: 4S 

Michigan soil management group: 5.3a 

Primary plant association: Mixed oak-red maple- 
starflower 


223B—Entic Haplorthods, sandy, fine-loamy 
banded substratum, nearly level and 
undulating 


Setting 
Landform: Nearly level and undulating areas on ground 
moraines 
Slope: 0 to 6 percent 
Shape of areas: Irregular 
Size of areas: 20 to 400 acres 


Reference Profile 


Surface layer: 
0 to 3 inches—very dark grayish brown sand 


Subsurface layer: 
3 to 5 inches—pale brown sand 


Subsoil: 

5 to 10 inches—brown, loose sand 

10 to 15 inches—strong brown, loose sand 
15 to 35 inches—yellowish brown, loose sand 


Substratum: 

35 to 55 inches—strong brown sand that has bands of 
dark yellowish brown fine sandy loam 

55 to 70 inches—yellowish brown loamy sand 

70 to 80 inches—light yellowish brown sand 

80 to 90 inches—reddish brown sandy clay loam 

90 to 99 inches—light yellowish brown sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Excessively drained 
Seasonal high water table: At a depth of more than 15 
feet 
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Surface runoff: Very slow 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 


Entic Haplorthods and similar soils: 70 to 90 percent 
Contrasting inclusions: 10 to 30 percent 


inclusions 


Contrasting inclusions: 

* The somewhat poorly drained Aquic Udipsamments in 
drainageways and on foot slopes 

* The poorly drained Mollic Psammaquents and very 
poorly drained Medisaprists, dysic, in depressions 
Similar inclusions: 

* Areas where bright mottles are in the lower part of the 
subsoil and in the substratum 

* Areas where the surface layer is loamy sand or fine 
sand 


Use and Management 
Land use: Woodland 


Major management concerns: Equipment limitation, 
seedling mortality 


Management measures: 

* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


Interpretive Groups 
Land capability classification: Vs 
Woodland ordination symbol: 4S 
Michigan soil management group: 5.3a 
Primary plant association: Mixed oak-red maple- 
starflower 


223C—Entic Haplorthods, sandy, fine-loamy 
banded substratum, rolling 


Setting 
Landform: Rolling areas on ground moraines 
Slope: 6 to 18 percent 
Shape of areas: Irregular 
Size of areas: 20 to 400 acres 


Reference Profile 
Surface layer: 
0 to 3 inches—very dark grayish brown sand 
Subsurface layer: 
3 to 5 inches—pale brown sand 
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Subsoil: 

5 to 10 inches—brown, loose sand 

10 to 15 inches—strong brown, loose sand 
15 to 35 inches—yellowish brown, loose sand 


Substratum: 

35 to 55 inches—strong brown sand that has bands of 
dark yellowish brown fine sandy loam 

55 to 70 inches—yellowish brown loamy sand 

70 to 80 inches—light yellowish brown sand 

80 to 90 inches—reddish brown sandy clay loam 

90 to 99 inches—light yellowish brown sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Excessively drained 
Seasonal high water table: At a depth of more than 15 
feet 
Surface runoff: Slow 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 


Entic Haplorthods and similar soils: 70 to 90 percent 
Contrasting inclusions: 10 to 30 percent 


inclusions 


Contrasting inclusions: 

* The somewhat poorly drained Aquic Udipsamments in 
drainageways and on foot slopes 

* The poorly drained Mollic Psammaquents and very 
poorly drained Medisaprists, dysic, in depressions 


Similar inclusions: 

* Areas where bright mottles are in the lower part of the 
subsoil and in the substratum 

* Areas where the surface layer is loamy sand or fine 
sand 


Use and Management 
Land use: Woodland 


Major management concerns: Equipment limitation; 
seedling mortality, especially on southern exposures 


Management measures: 

* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


Interpretive Groups 


Land capability classification: V\ls 
Woodland ordination symbol: 4S 
Michigan soil management group: 5.3a 
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Primary plant association: Mixed oak-red maple- 
starflower 


223D—Entic Haplorthods, sandy, fine-loamy 
banded substratum, hilly 


Setting 


Landform: Hilly areas on ground moraines and end 
moraines 

Slope: 18 to 30 percent 

Shape of areas: Irregular 

Size of areas: 20 to 400 acres 


Reference Profile 
Surface layer: 
0 to 3 inches—very dark grayish brown sand 
Subsurface layer: 
3 to 5 inches—pale brown sand 


Subsoil: 

5 to 10 inches—brown, loose sand 

10 to 15 inches—strong brown, loose sand 
15 to 35 inches—yellowish brown, loose sand 


Substratum: 

35 to 55 inches—strong brown sand that has bands of 
dark yellowish brown fine sandy loam 

55 to 70 inches—yellowish brown loamy sand 

70 to 80 inches—light yellowish brown sand 

80 to 90 inches—reddish brown sandy clay loam 

90 to 99 inches—light yellowish brown sand 

Soil Properties and Qualities 

Permeability: Rapid 

Available water capacity: Low 

Drainage class: Excessively drained 

Seasonal high water table: At a depth of more than 15 
feet 

Surface runoff: Medium 

Flooding: None 

Hazard of soil blowing: Severe 


Composition 


Entic Haplorthods and similar soils: 70 to 90 percent 
Contrasting inclusions: 10 to 30 percent 


Inclusions 
Contrasting inclusions: 
* The well drained Alfic Haplorthods, sandy over loamy, 
and Entic Haplorthods, sandy, loamy substratum, which 
are in landscape positions similar to those of the Entic 
Haplorthods, sandy, fine-loamy banded substratum, hilly 
* The somewhat excessively drained Entic Haplorthods, 
sandy, dark subsoil, loamy substratum, which are in 
landscape positions similar to those of the Entic 
Haplorthods, sandy, fine-loamy banded substratum, hilly 
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Similar inclusions: 

* Areas of soils that have a coarse textured, banded 
substratum 

* Areas where the surface layer is loamy sand or fine 
sand 


Use and Management 
Land use: Woodland 


Major management concerns: Erosion hazard and 
equipment limitation; seedling mortality, especially 
on southern exposures 

Management measures: 

* Because of the erosion hazard, water should be 

removed by water bars, out-sloping or in-sloping road 

surfaces, culverts, and drop structures. Building logging 
roads on the contour or on the gentler slopes and 
seeding logging roads, skid trails, and landings after the 
trees have been logged also help to prevent excessive 
erosion. | 

* Because of the slope, special care is needed in laying 

out logging roads and landings and in operating logging 

equipment. Logging roads should be designed so that 
they conform to the topography. The grade should be 
kept as low as possible. 

* Because loose sand can interfere with the traction of 

wheeled equipment, logging roads should be stabilized. 

* Planting seedlings that can withstand droughty 

conditions lowers the seedling mortality rate. Replanting 

is needed in some areas. 


Interpretive Groups 


Land capability classification: Vlis 

Woodland ordination symbol: 4R 

Michigan soil management group: 5.3a 

Primary plant association: Mixed oak-red maple- 
starflower 


223E—Entic Haplorthods, sandy, fine-loamy 
banded substratum, steep and very steep 


Setting 
Landform: Steep and very steep areas on end moraines 
Slope: 30 to 50 percent 
Shape of areas: Irregular 
Size of areas: 20 to 400 acres 

Reference Profile 

Surface layer: 
0 to 3 inches—very dark grayish brown sand 
Subsurface layer: 
3 to 5 inches—pale brown sand 


Subsoil: 
5 to 10 inches—brown, loose sand 
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10 to 15 inches—strong brown, loose sand 
15 to 35 inches—yellowish brown, loose sand 


Substratum: 

35 to 55 inches—strong brown sand that has bands of 
dark yellowish brown fine sandy loam 

55 to 70 inches—yellowish brown loamy sand 

70 to 80 inches—light yellowish brown sand 

80 to 90 inches—reddish brown sandy clay loam 

90 to 99 inches—light yellowish brown sand 


Soil Properties and Qualities 


Permeability: Rapid 

Available water capacity: Low 

Drainage class: Excessively drained 

Seasonal high water table: At a depth of more than 15 
feet 

Surface runoff: Medium 

Flooding: None 

Hazard of soil blowing: Severe 


Composition 


Entic Haplorthods and similar soils: 70 to 90 percent 
Contrasting inclusions: 10 to 30 percent 


Inclusions 


Contrasting inclusions: 

* The well drained Alfic Haplorthods, sandy over loamy, 
and Entic Haplorthods, sandy, loamy substratum, which 
are in landscape positions similar to those of the Entic 
Haplorthods, sandy, fine-loamy banded substratum, 
steep and very steep 

* The somewhat excessively drained Entic Haplorthods, 
sandy, dark subsoil, loamy substratum, which are in 
landscape positions similar to those of the Entic 
Haplorthods, sandy, fine-loamy banded substratum, 
steep and very steep 


Similar inclusions: 

* Areas of soils that have a coarse textured, banded 
substratum 

* Areas where the surface layer is loamy sand or fine 
sand 


Use and Management 
Land use: Woodland 


Major management concerns: Erosion hazard and 
equipment limitation; seedling mortality, especially 
on southern exposures 


Management measures: 

* Because of the erosion hazard, water should be 
removed by water bars, out-sloping or in-sloping road 
surfaces, culverts, and drop structures. Building logging 
roads on the contour or on the gentler slopes and 
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seeding logging roads, skid trails, and landings after the 
trees have been logged also help to prevent excessive 
erosion. 

* Because of the slope, special care is needed in laying 
out logging roads and landings and in operating logging 
equipment. Logging roads should be designed so that 
they conform to the topography. The grade should be 
kept as low as possible. 

* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


Interpretive Groups 


Land capability classification: VlIs 

Woodland ordination symbol: 4R 

Michigan soil management group: 5.3a 

Primary plant association: Mixed oak-red maple- 
starflower 


224B—Entic Haplorthods, sandy, deep water 
table, nearly level and undulating 


Setting 
Landform: Nearly level and undulating areas on 
outwash plains 
Slope: 0 to 4 percent 
Shape of areas: Irregular 
Size of areas: 20 to 200 acres 


Reference Profile 


Surface layer: 
0 to 4 inches—very dark gray sand 


Subsurface layer: 
4 to 7 inches—grayish brown sand 


Subsoil: 

7 to 11 inches—dark brown, loose sand 

11 to 18 inches—strong brown, loose sand 

18 to 30 inches—dark yellowish brown, loose sand 


Substratum: 

30 to 40 inches—yellowish brown sand 

40 to 55 inches—brownish yellow, mottled sand 
55 to 70 inches—yellowish brown sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Moderately well drained 
Seasonal high water table: 3 to 5 feet below the surface 
throughout the year 
Surface runoff: Very slow 
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Flooding: None 
Hazard of soil blowing: Severe 


Composition 


Entic Haplorthods and similar soils: 80 to 90 percent 
Contrasting inclusions: 10 to 20 percent 


Inclusions 


Contrasting inclusions: 

* The very poorly drained Typic Haplaquods, sandy, 
and Medisaprists, dysic, in depressions 

Similar inclusions: 

* Areas of soils that have a banded substratum 

* Areas where the surface layer is loamy sand 


Use and Management 
Land use: Woodland 


Major management concerns: Equipment limitation, 
seedling mortality 

Management measures: 

* Because loose sand can interfere with the traction of 

wheeled equipment, logging roads should be stabilized. 

* Planting seedlings that can withstand droughty 

conditions lowers the seedling mortality rate. Replanting 

is needed in some areas. 


interpretive Groups 


Land capability classification: IVs 

Woodland ordination symbol: 4S 

Michigan soil management group: 5a 

Primary plant association: Mixed oak-red maple- 
starflower 


225B—Entic Haplorthods, sandy, loamy 
substratum, nearly level and undulating 


Setting 


Landform: Nearly level and undulating areas on ground 
moraines 

Slope: 0 to 6 percent 

Shape of areas: Irregular 

Size of areas: 20 to 400 acres 


Reference Profile 
Surface layer: 
0 to 2 inches—very dark gray sand 


Subsurface layer: 

2 to 4 inches—grayish brown sand 

Subsoil: 

4 to 10 inches—dark brown, loose sand 

10 to 35 inches—yellowish brown, loose sand 


Soil Survey 


Substratum: 
35 to 55 inches—strong brown sand 
55 to 65 inches—reddish brown sandy clay loam 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Somewhat excessively drained 
Seasonal high water table: At a depth of more than 15 
feet 
Surface runoff: Nery slow 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 


Entic Haplorthods and similar soils: 70 to 90 percent 
Contrasting inclusions: 10 to 30 percent 


inclusions 


Contrasting inclusions: 

* The somewhat poorly drained Aeric Haplaquods, 
sandy, ortstein, and Aquic Udipsamments in 
depressions 

* The poorly drained Mollic Psammaquents and very 
poorly drained Typic Haplaquods, sandy, and 
Medisaprists, dysic, in depressions 

* The well drained Alfic Haplorthods, sandy, which are 
loamy in the lower part of the subsoil and are in 
landscape positions similar to those of the Entic 
Haplorthods 


Similar inclusions: 

* Areas where bright mottles are in the lower part of the 
subsoil and in the substratum 

* Areas where the surface layer is loamy sand or fine 
sand 


Use and Management 
Land use: Woodland 


Major management concerns: Equipment limitation, 
seedling mortality 


Management measures: 

* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


interpretive Groups 


Land capability classification: V\s 

Woodland ordination symbol: None 

Michigan soil management group: 5.3a 

Primary plant association: Mixed oak-red maple- 
starflower 
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225C—Entic Haplorthods, sandy, loamy 
substratum, rolling 


Setting 


Landform: Rolling areas on ground moraines 
Slope: 6 to 18 percent 

Shape of areas: Irregular 

Size of areas: 20 to 300 acres 


Reference Profile 


Surface layer: 
0 to 2 inches—very dark gray sand 


Subsurface layer: 
2 to 4 inches—grayish brown sand 


Subsoil: 
4 to 10 inches—dark brown, loose sand 
10 to 35 inches—yellowish brown, loose sand 


Substratum: 
35 to 55 inches—strong brown sand 
55 to 65 inches—reddish brown sandy clay loam 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Somewhat excessively drained 
Seasonal high water table: At a depth of more than 15 
feet 
Surface runoff: Slow 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 


Entic Haplorthods and similar soils: 70 to 90 percent 
Contrasting inclusions: 10 to 30 percent 


Inclusions 


Contrasting inclusions: 

* The somewhat poorly drained Aeric Haplaquods, 
sandy, ortstein, and Aquic Udipsamments in 
depressions 

* The poorly drained Mollic Psammaquents and very 
poorly drained Typic Haplaquods, sandy, and 
Medisaprists, dysic, in depressions 

* The well drained Alfic Haplorthods, sandy, which are 
loamy in the lower part of the subsoil and are in 
landscape positions similar to those of the Entic 
Haplorthods 


Similar inclusions: 

* Areas where bright mottles are in the lower part of the 
subsoil and in the substratum 

* Areas where the surface layer is loamy sand or fine 
sand 
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Use and Management 
Land use: Woodland 


Major management concerns: Equipment limitation; 
seedling mortality, especially on southern exposures 


Management measures: 

* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


Interpretive Groups 


Land capability classification: Vils 

Woodland ordination symbol: 4S 

Michigan soil management group: 5.3a 

Primary plant association: Mixed oak-red maple- 
starflower 


225D—Entic Haplorthods, sandy, loamy 
substratum, hilly 


Setting 


Landform: Hilly areas on ground moraines 
Slope: 18 to 30 percent 

Shape of areas: Irregular 

Size of areas: 20 to 300 acres 


Reference Profile 


Surface layer: 
0 to 2 inches—very dark gray sand 


Subsurface layer: 
2 to 4 inches—grayish brown sand 


Subsoil: 
4 to 10 inches—dark brown sand 
10 to 35 inches—yellowish brown sand 


Substratum: 
35 to 55 inches—strong brown sand 
55 to 65 inches—reddish brown sandy clay loam 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Somewhat excessively drained 
Seasonal high water table: At a depth of more than 15 
feet 
Surface runoff: Medium 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 


Entic Haplorthods and similar soils: 70 to 90 percent 
Contrasting inclusions: 10 to 30 percent 
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Inclusions 


Contrasting inclusions: 

° The well drained Alfic Haplorthods, sandy, which are 
loamy in the lower part of the subsoil and are in 
landscape positions similar to those of the Entic 
Haplorthods 


Similar inclusions: 

* Areas where bright mottles are in the lower part of the 
subsoil and in the substratum 

* Areas where the surface layer is loamy sand or fine 
sand 


Use and Management 
Land use: Woodland 


Major management concerns: Erosion hazard and 
equipment limitation; seedling mortality, especially 
on southern exposures 


Management measures: 

* Because of the erosion hazard, water should be 
removed by water bars, out-sloping or in-sloping road 
surfaces, culverts, and drop structures. Building logging 
roads on the contour or on the gentler slopes and 
seeding logging roads, skid trails, and landings after the 
trees have been logged also help to prevent excessive 
erosion. 

* Because of the slope, special care is needed in laying 
out logging roads and landings and in operating logging 
equipment. Logging roads should be designed so that 
they conform to the topography. The grade should be 
kept as low as possible. 

* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


Interpretive Groups 


Land capability classification: Vils 

Woodland ordination symbol: 4R 

Michigan soil management group: 5.3a 

Primary plant association: Mixed oak-red maple- 
starflower 


230B—Entic Haplorthods, sandy, calcareous 
substratum, nearly level and undulating 


Setting 


Landform: Nearly level and undulating areas on ground 
moraines 

Slope: 0 to 6 percent 

Shape of areas: Irregular 

Size of areas: 20 to 600 acres 


Soil Survey 


Reference Profile 


Surface layer: 
0 to 3 inches—very dark grayish brown sand 


Subsurface layer: 

3 to 4 inches—light gray sand 

Subsoil: 

4 to 33 inches—dark brown, strong brown, and 
brownish yellow, loose sand 

Substratum: 

33 to 180 inches—light yellowish brown, very pale 
brown, and yellowish brown sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Excessively drained 
Seasonal high water table: At a depth of more than 15 
feet 
Surface runoff: Very slow 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 


Entic Haplorthods and similar soils: 80 to 90 percent 
Contrasting inclusions: 10 to 20 percent 


Inclusions 


Contrasting inclusions: 

* The somewhat poorly drained Aeric Haplaquods, 
sandy, ortstein, and Aquic Udipsamments in 
drainageways and on foot slopes 

* The poorly drained Mollic Psammaquents and very 
poorly drained Typic Haplaquods, sandy, and 
Medisaprists, dysic, in depressions 

Similar inclusions: 

* Areas where bright mottles are in the lower part of the 
subsoil and in the substratum 

* Areas where the substratum is fine textured 

* Areas where the surface layer is loamy sand or fine 
sand 


Use and Management 

Land use: Woodland 
Major management concerns: Equipment limitation, 

seedling mortality 
Management measures: 
* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


interpretive Groups 
Land capability classification: V\s 


Oceana County, Michigan 


Woodland ordination symbol: 45 

Michigan soil management group: 5.3a 

Primary plant association: Mixed oak-red maple- 
starflower 


230C—Entic Haplorthods, sandy, calcareous 
substratum, rolling 


Setting 


Landform: Rolling areas on ground moraines 
Slope: 6 to 18 percent 

Shape of areas: Irregular 

Size of areas: 20 to 600 acres 


Reference Profile 


Surface layer: 
0 to 3 inches—very dark grayish brown sand 


Subsurface layer: 
3 to 4 inches—light gray sand 


Subsoil: 
4 to 33 inches—dark brown, strong brown, and 
brownish yellow, loose sand 


Substratum: 
33 to 180 inches—light yellowish brown, very pale 
brown, and yellowish brown sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Excessively drained 
Seasonal high water table: At a depth of more than 15 
feet 
Surface runoff: Slow 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 


Entic Haplorthods and similar soils: 80 to 90 percent 
Contrasting inclusions: 10 to 20 percent 


Inclusions 


Contrasting inclusions: 

* The somewhat poorly drained Aeric Haplaquods, 
sandy, ortstein, and Aquic Udipsamments in 
drainageways and on foot slopes 

* The poorly drained Mollic Psammaquents and very 
poorly drained Typic Haplaquods, sandy, and 
Medisaprists, dysic, in depressions 

Similar inclusions: 


* Areas where bright mottles are in the lower part of the 
subsoil and in the substratum 
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* Areas where the substratum is fine textured 
* Areas where the surface layer is loamy sand or fine 
sand 


Use and Management 
Land use: Woodland 


Major management concerns: Equipment limitation; 
seedling mortality, especially on southern exposures 


Management measures: 

* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


Interpretive Groups 


Land capability classification: Vils 

Woodland ordination symbol: 4S 

Michigan soil management group: 5.3a 

Primary plant association: Mixed oak-red maple- 
starflower 


230D—Entic Haplorthods, sandy, calcareous 
substratum, hilly 


Setting 


Landform: Hilly areas on ground moraines 
Slope: 18 to 30 percent 

Shape of areas: Irregular 

Size of areas: 40 to 400 acres 


Reference Profile 


Surface layer: 
0 to 3 inches—very dark grayish brown sand 


Subsurface layer: 
3 to 4 inches—light gray sand 


Subsoil: 
4 to 33 inches—dark brown, strong brown, and 
brownish yellow, loose sand 


Substratum: 
33 to 180 inches—light yellowish brown, very pale 
brown, and yellowish brown sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Excessively drained 
Seasonal high water table: At a depth of more than 15 
feet 
Surface runoff: Medium 
Flooding: None 
Hazard of soil blowing: Severe 
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Composition 
Entic Haplorthods and similar soils: 80 to 90 percent 
Contrasting inclusions: 10 to 20 percent 


inclusions 
Contrasting inclusions: 
e The well drained Alfic Haplorthods, sandy over loamy, 
and the excessively drained Entic Haplorthods, sandy, 
loamy substratum, which are in landscape positions 
similar to those of the Entic Haplorthods, sandy, 
calcareous substratum, hilly 
Similar inclusions: 
* Areas where the surface layer is loamy sand or fine 
sand 


Use and Management 
Land use: Woodland 


Major management concerns: Erosion hazard and 
equipment limitation; seedling mortality, especially 
on southern exposures 

Management measures: 

* Because of the erosion hazard, water should be 

removed by water bars, out-sloping or in-sloping road 

surfaces, culverts, and drop structures. Building logging 
roads on the contour or on the gentler slopes and 
seeding logging roads, skid trails, and landings after the 
trees have been logged also help to prevent excessive 
erosion. 

* Because of the slope, special care is needed in laying 

out logging roads and landings and in operating logging 

equipment. Logging roads should be designed so that 
they conform to the topography. The grade should be 
kept as low as possible. 

* Because loose sand can interfere with the traction of 

wheeled equipment, logging roads should be stabilized. 

* Planting seedlings that can withstand droughty 

conditions lowers the seedling mortality rate. Replanting 

is needed in some areas. 


Interpretive Groups 


Land capability classification: VMs 

Woodland ordination symbol: 4R 

Michigan soil management group: 5.3a 

Primary plant association: Mixed oak-red maple- 
starflower 


230E—Entic Haplorthods, sandy, calcareous 
substratum, steep and very steep 

Setting 
Landform: Steep and very steep areas on end moraines 


Slope: 30 to 50 percent 
Shape of areas: Irregular 


Soil Survey 


Size of areas: 20 to 300 acres 


Reference Profile 


Surface layer: 
0 to 2 inches—very dark grayish brown sand 


Subsurface layer: 
2 to 4 inches—light gray sand 


Subsoil: 

4 to 40 inches—dark yellowish brown, loose sand 

40 to 50 inches—dark brown, yellowish brown, and 
brownish yellow, friable sandy loam 


Substratum: 
50 to 99 inches—light yellowish brown and yellowish 
brown sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Excessively drained 
Seasonal high water table: At a depth of more than 15 
feet 
Surface runoff: Rapid 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 


Entic Haplorthods and similar soils: 80 to 90 percent 
Contrasting inclusions: 10 to 20 percent 


Inclusions 


Contrasting inclusions: 

* The well drained Alfic Haplorthods, sandy over loamy, 
and the excessively drained Entic Haplorthods, sandy, 
loamy substratum, which are in landscape positions 
similar to those of the Entic Haplorthods, sandy, 
calcareous substratum, steep and very steep 


Similar inclusions: 
* Areas where the surface layer is loamy sand or fine 
sand 


Use and Management 
Land use: Woodland 


Major management concerns: Erosion hazard and 
equipment limitation; seedling mortality, especially 
on southern exposures 

Management measures: 

* Minimizing surface disturbance helps to control 

erosion. 

* Because of the erosion hazard, water should be 

removed by water bars, out-sloping or in-sloping road 

surfaces, culverts, and drop structures. Building logging 
roads on the contour or on the gentler slopes and 
seeding logging roads, skid trails, and landings after the 
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trees have been logged also help to prevent excessive 
erosion. 

* Because of the slope, special care is needed in laying 
out logging roads and landings and in operating logging 
equipment. Logging roads should be designed so that 
they conform to the topography. The grade should be 
kept as low as possible. 

* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


Interpretive Groups 
Land capability classification: ΝΙἱ5 
Woodland ordination symbol: 48 
Michigan soil management group: 5.3a 
Primary plant association: Mixed oak-red maple- 
starflower 


231B—Entic Haplorthods, sandy-Alfic 
Haplorthods, sandy over loamy complex, 
nearly level and undulating 


Setting 
Landform: Nearly level and undulating areas on ground 
moraines 
Slope: 0 to 6 percent 
Shape of areas: Irregular 
Size of areas: 20 to 400 acres 


Reference Profile 

Entic Haplorthods, sandy 

Organic mat: 

0 to 1 inch—partially decomposed hardwood and 
coniferous leaf litter 

Surface layer: 

1 to 3 inches—very dark gray sand 

Subsurface layer: 

3 to 4 inches—light gray sand 

Subsoil: 

4 to 48 inches—dark brown, strong brown, and 
yellowish brown, loose sand 

Subsiratum: 

48 to 99 inches—pale brown and light yellowish brown 
sand 

Alfic Haplorthods, sandy over loamy 

Organic mat: 

0 to 1 inch— partially decomposed hardwood leaf litter 

Surface layer: 

1 to 3 inches—very dark grayish brown sand 
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Subsurface layer: 
3 to 5 inches—grayish brown sand 


Subsoil: 

5 to 22 inches—dark yellowish brown and yellowish 
brown, loose sand 

22 to 34 inches—brown, firm sandy clay loam 


Subsiratum: 

34 to 73 inches—light yellowish brown sand 

73 to 91 inches—yellowish brown fine sand 

91 to 99 inches—yellowish brown sandy clay loam 


Soil Properties and Qualities 


Permeability: Entic Haplorthods, sandy—rapid; Alfic 
Haplorthods, sandy over loamy—rapid in the upper 
part of the profile and moderately slow in the lower 
part 

Available water capacity: Entic Haplorthods, sandy—low; 
Alfic Haplorthods, sandy over loamy—moderate 

Drainage class: Entic Haplorthods, sandy—excessively 
drained; Alfic Haplorthods, sandy over loamy—well 
drained I 

Seasonal high water table: At a depth of more than 15 
feet 

Surface runoff: Very slow 

Flooding: None 1 

Hazard of soil blowing: Severe 


Composition 


Entic Haplorthods and similar soils: 40 to 70 percent 
Alfic Haplorthods and similar soils: 25 to 50 percent 
Contrasting inclusions: 5 to 10 percent 


Inclusions 


Contrasting inclusions: 

* The poorly drained Mollic Psammaquents and very 
poorly drained Medisaprists, dysic, and Medisaprists, 
euic, in depressions 

* The somewhat poorly drained Aquic Udipsamments in 
drainageways and on foot slopes 


Similar inclusions: 
* Areas where the upper part of the subsoil is darker 


Use and Management 
Land use: Woodland 


Major management concerns: Equipment limitation, 
seedling mortality 


Management measures: 

* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads shouid be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 
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interpretive Groups 


Land capability classification: V\s 

Woodland ordination symbol: Entic Haplorthods, 
sandy—4S; Alfic Haplorthods, sandy over loamy— 
5S 

Michigan soil management group: Entic Haplorthods, 
sandy—5.3a; Alfic Haplorthods, sandy over loamy— 
5/2a 

Primary plant association: Mixed oak-red maple- 
starflower 

Secondary plant association: Northern red oak-red 
maple-mapleleaf viburnum 


233B—Alfic Haplorthods, sandy over loamy- 
Entic Haplorthods, sandy complex, nearly 
level and undulating 
Setting 
Lanaform: Nearly level and undulating areas on ground 
moraines 
Slope: 0 to 6 percent 
Shape of areas: Irregular 
Size of areas: 20 to 400 acres 


Reference Profile 
Alfic Haplorthods, sandy over loamy 
Organic mat: 
0 to 1 inch—partially decomposed hardwood leaf litter 
Surface layer: 
1 to 3 inches—very dark gray sand 


Subsurface layer: 

3 to 5 inches—light gray sand 

Subsoil: 

5 to 22 inches—dark yellowish brown and yellowish 
brown, loose sand 

22 to 34 inches—brown, firm sandy clay loam 

Substratum: 

34 to 73 inches—light yellowish brown sand 

73 to 91 inches—yellowish brown fine sand 

91 to 99 inches—yellowish brown sandy clay loam 

Entic Haplorthods, sandy 

Organic mat: 

0 to 1 inch—partially decomposed hardwood and 
coniferous leaf litter 

Surface layer: 

1 to 3 inches—very dark gray sand 

Subsurface layer: 

3 to 4 inches—light gray sand 

Subsoil: 

4 to 48 inches—dark brown, strong brown, and 
yellowish brown, loose sand 


Soil Survey 


Substratum: 
48 to 99 inches—pale brown and light yellowish brown 
sand 


Soil Properties and Qualities 


Permeability: Alfic Haplorthods, sandy over loamy— 
rapid in the upper part of the profile and moderate 
or moderately slow in the lower part; Entic 
Haplorthods, sandy—rapid 

Available water capacity: Alfic Haplorthods, sandy over 
loamy—moderate; Entic Haplorthods, sandy—low 

Drainage class: Alfic Haplorthods, sandy over loamy— 

Well drained; Entic Haplorthods, sandy—excessively 
drained 

Seasonal high water table: At a depth of more than 15 
feet 

Surface runoff: Very slow 

Flooding: None 

Hazard of soil blowing: Severe 


Composition 


Alfic Haplorthods and similar soils: 40 to 75 percent 
Entic Haplorthods and similar soils: 20 to 50 percent 
Contrasting inclusions: 5 to 10 percent 


Inclusions 


Contrasting inclusions: 

* The poorly drained Mollic Psammaquents and very 
poorly drained Medisaprists, dysic, and Medisaprists, 
euic, in depressions 

* The somewhat poorly drained Aquic Udipsamments in 
drainageways and on foot slopes 


Similar inclusions: 
* Areas where the surface layer is loamy sand or fine 
sand 


Use and Management 
Land use: Woodland 


Major management concerns: Equipment limitation, 
seedling mortality 


Management measures: 

* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


Interpretive Groups 


Land capability classification: Ms 

Woodland ordination symbol: Alfic Haplorthods, sandy 
over loamy—5S; Entic Haplorthods, sandy—4S 

Michigan soil management group: Alfic Haplorthods, 
sandy over loamy—5/2a; Entic Haplorthods, 
sandy—5.3a 


Oceana County, Michigan 


Primary plant association: Northern red oak-red maple- 
mapleleaf viburnum 

Secondary plant association: Mixed oak-red maple- 
starflower 


233C—Alfic Haplorthods, sandy over loamy- 
Entic Haplorthods, sandy complex, rolling 


Setting 


Landform: Rolling areas on ground moraines and end 
moraines 

Slope: 6 to 18 percent 

Shape of areas: Irregular 

Size of areas: 20 to 400 acres 


Reference Profile 
Alfic Haplorthods, sandy over loamy 


Organic mat: 
0 to 1 inch—partially decomposed hardwood leaf litter 


Surface layer: 
1 to 3 inches—very dark gray sand 


Subsurface layer: 
3 to 5 inches—light gray sand 


Subsoil: 

5 to 22 inches—dark yellowish brown and yellowish 
brown, loose sand 

22 to 34 inches—brown, firm sandy clay loam 


Substratum: 

34 to 73 inches—light yellowish brown sand 

73 to 91 inches—yellowish brown fine sand 

91 to 99 inches—yellowish brown sandy clay loam 


Entic Haplorthods, sandy 


Organic mat: 
0 to 1 inch—partially decomposed hardwood and 
coniferous leaf litter 


Surface layer: 

1 to 3 inches—very dark gray sand 
Subsurface layer: 

3 to 4 inches—light gray sand 


Subsoil: 
4 to 48 inches—dark brown, strong brown, and 
yellowish brown, loose sand 


Substratum: 
48 to 99 inches—pale brown and light yellowish brown 
sand 
Soil Properties and Qualities 
Permeability: Alfic Haplorthods, sandy over loamy— 
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rapid in the upper part of the profile and moderate 
or moderately slow in the lower part; Entic 
Haplorthods, sandy—rapid 

Available water capacity: Alfic Haplorthods, sandy over 
loamy—moderate; Entic Haplorthods, sandy—low 

Drainage class: Alfic Haplorthods, sandy over loamy— 
well drained; Entic Haplorthods, sandy—excessively 
drained 

Seasonal high water table: At a depth of more than 15 
feet 

Surface runoff: Slow 

Flooding: None 

Hazard of soil blowing: Severe 


Composition 


Alfic Haplorthods and similar soils: 40 to 75 percent 
Entic Haplorthods and similar soils: 20 to 50 percent 
Contrasting inclusions: 5 to 10 percent 


Inclusions 


Contrasting inclusions: 

* The poorly drained Mollic Psammaquents and very 
poorly drained Medisaprists, dysic, and Medisaprists, 
euic, in depressions 

* The somewhat poorly drained Aquic Udipsamments in 
drainageways and on foot slopes 


Similar inclusions: 
* Areas where the surface layer is loamy sand or fine 
sand 


Use and Management 
Land use: Woodland 


Major management concerns: Equipment limitation; 
seedling mortality, especially on southern exposures 


Management measures: 

* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


Interpretive Groups 


Land capability classification: IVe 

Woodland ordination symbol: Alfic Haplorthods, sandy 
over loamy—5S; Entic Haplorthods, sandy—4S 

Michigan soil management group: Alfic Haplorthods, 
sandy over loamy—5/2a; Entic Haplorthods, 
sandy—5.3a ' 

Primary plant association: Northern red oak-red maple- 
mapleleaf viburnum 

Secondary plant association: Mixed oak-red maple- 
starflower 


164 


233D—Alfic Haplorthods, sandy over loamy- 
Entic Haplorthods, sandy complex, hilly 


Setting 


Landform: Hilly areas on end moraines 
Slope: 18 to 30 percent 

Shape of areas: Irregular 

Size of areas: 20 to 400 acres 


Reference Profile 
Alfic Haplorthods, sandy over loamy 


Organic mat: 
0 to 1 inch—partially decomposed hardwood leaf litter 


Surface layer: 

1 to 3 inches—very dark gray sand 

Subsurface layer: 

3 to 5 inches—light gray sand 

Subsoil: 

5 to 22 inches—dark yellowish brown and yellowish 
brown, loose sand 

22 to 34 inches—brown, firm sandy clay loam 

Substratum: 

34 to 73 inches—light yellowish brown sand 

73 to 91 inches—yellowish brown fine sand 

91 to 99 inches—yellowish brown sandy clay loam 

Entic Haplorthods, sandy 

Organic mat: 

0 to 1 inch—partially decomposed hardwood and 
coniferous leaf litter 

Surface layer: 

1 to 3 inches—very dark gray sand 

Subsurface layer: 

3 to 4 inches—light gray sand 

Subsoil: 

4 to 48 inches—dark brown, strong brown, and 
yellowish brown, loose sand 


Substratum: 
48 to 99 inches—pale brown and light yellowish brown 
sand 


Soil Properties and Qualities 


Permeability: Alfic Haplorthods, sandy over loamy— 
rapid in the upper part of the profile and moderate 
or moderately slow in the lower part; Entic 
Haplorthods, sandy—rapid 

Available water capacity: Alfic Haplorthods, sandy over 
loamy—moderate; Entic Haplorthods, sandy—low 

Drainage class: Alfic Haplorthods, sandy over loamy— 
well drained; Entic Haplorthods, sandy—excessively 
drained 

Seasonal high water table: At a depth of more than 60 
inches 


Soil Survey 


Surface runoff: Medium 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 
Alfic Haplorthods and similar soils: 40 to 75 percent 


Entic Haplorthods and similar soils: 20 to 50 percent 
Contrasting inclusions: 5 to 10 percent 


inclusions 


Contrasting inclusions: 

* The poorly drained Mollic Psammaquents and very 
poorly drained Medisaprists, dysic, and Medisaprists, 
euic, in depressions 

* The somewhat poorly drained Aquic Udipsamments in 
drainageways and on foot slopes 


Similar inclusions: 
* Areas where the surface layer is loamy sand or fine 
sand 


Use and Management 
Land use: Woodland 
Major management concerns: Erosion hazard and 
equipment limitation; seedling mortality, especially 
on southern exposures 
Management measures: 
* Because of the erosion hazard, water should be 
removed by water bars, out-sloping or in-sloping road ' 
surfaces, culverts, and drop structures. Building logging 
roads on the contour or on the gentler slopes and 
seeding logging roads, skid trails, and landings after the 
trees have been logged also help to prevent excessive 
erosion. 
* Because of the slope, special care is needed in laying 
out logging roads and landings and in operating logging 
equipment. Logging roads should be designed so that 
they conform to the topography. The grade should be 
kept as low as possible. 
* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


interpretive Groups 


Land capability classification: Vle 

Woodland ordination symbol: Alfic Haplorthods, sandy 
over loamy—5R; Entic Haplorthods, sandy—4R 

Michigan soil management group: Alfic Haplorthods, 
sandy over loamy—5/2a; Entic Haplorthods, 
sandy—5.3a 

Primary plant association: Northern red oak-red maple- 
mapleleaf viburnum 

Secondary plant association: Mixed oak-red maple- 
starflower 


Oceana County, Michigan 


233E—Alfic Haplorthods, sandy over loamy- 
Entic Haplorthods, sandy complex, steep 
and very steep 


Setting 
Landform: Steep and very steep areas on end moraines 
Slope: 30 to 50 percent 
Shape of areas: Irregular 
Size of areas: 20 to 400 acres 


Reference Profile 
Alfic Haplorthods, sandy over loamy 


Organic mat: 
0 to 1 inch—partially decomposed hardwood leaf litter 


Surface layer: 
1 to 3 inches—very dark gray sand 


Subsurface layer: 
3 to 5 inches—light gray sand 


Subsoil: 

5 to 22 inches—dark yellowish brown and yellowish 
brown, loose sand 

22 to 34 inches—brown, firm sandy clay loam 


Substratum: 

34 to 73 inches—light yellowish brown sand 

73 to 91 inches—yellowish brown fine sand 

91 to 99 inches—yellowish brown sandy clay loam 


Entic Haplorthods, sandy 


Organic mat: 
0 to 1 inch—partially decomposed hardwood and 
coniferous leaf litter 


Surface layer: 

1 to 3 inches—very dark gray sand 
Subsurface layer: 

3 to 4 inches—light gray sand 


Subsoil: 
4 to 48 inches—dark brown, strong brown, and 
yellowish brown, loose sand 


Substratum: 
48 to 99 inches— pale brown and light yellowish brown 
sand 


Soil Properties and Qualities 


Permeability: Alfic Haplorthods, sandy over loamy— 
rapid in the upper part of the profile and moderate 
or moderately slow in the lower part; Entic 
Haplorthods, sandy—rapid 

Available water capacity: Alfic Haplorthods, sandy over 
loamy—moderate; Entic Haplorthods, sandy—low 

Drainage class: Alfic Haplorthods, sandy over loamy— 
well drained; Entic Haplorthods, sandy—excessively 
drained 
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Seasonal high water table: At a depth of more than 15 
feet 

Surface runoff: Rapid 

Flooding: None 

Hazard of soil blowing: Severe 


Composition 
Alfic Haplorthods and similar soils: 40 to 80 percent 


Entic Haplorthods and similar soils: 20 to 50 percent 
Contrasting inclusions: 5 to 20 percent 


Inclusions 


Contrasting inclusions: 

* The poorly drained Mollic Psammaquents and very 
poorly drained Medisaprists, dysic, and Medisaprists, 
euic, in depressions 

* The somewhat poorly drained Aquic Udipsamments in 
drainageways and on foot slopes 

Similar inciusions: 

* Areas where the surface layer is loamy sand or fine 
sand 


Use and Management 
Land use: Woodland 


Major management concerns: Erosion hazard and 
equipment limitation; seedling mortality, especially 
on southern exposures 

Management measures: 

* Because of the erosion hazard, water should be 

removed by water bars, out-sloping or in-sloping road 

surfaces, culverts, and drop structures. Building logging 
roads on the contour or on the gentler slopes and 
seeding logging roads, skid trails, and landings after the 
trees have been logged also help to prevent excessive 
erosion. 

* Because of the slope, special care is needed in laying 

out logging roads and landings and in operating logging 

equipment. Logging roads should be designed so that 
they conform to the topography. The grade should be 
kept as low as possible. 

* Because loose sand can interfere with the traction of 

wheeled equipment, logging roads should be stabilized. 

* Planting seedlings that can withstand droughty 

conditions lowers the seedling mortality rate. Replanting 

is needed in some areas. 


Interpretive Groups 

Land capability classification: VMe 

Woodland ordination symbol: Alfic Haplorthods, sandy 
over loamy—5R; Entic Haplorthods, sandy—4R 

Michigan soil management group: Alfic Haplorthods, 
sandy over loamy—5/2a; Entic Haplorthods, 
sandy—5.3a 

Primary plant association: Northern red oak-red maple- 
mapleteaf viburnum 
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Secondary plant association: Mixed oak-red maple- 
starflower 


235B—Alfic Haplorthods, sandy over loamy- 
Alfic Haplorthods, sandy complex, nearly 
level and undulating 
Setting 
Landform: Nearly level and undulating areas on ground 
moraines 
Slope: 0 to 6 percent 
Shape of areas: Irregular 
Size of areas: 20 to 400 acres 


Reference Profile 
Alfic Haplorthods, sandy over loamy 
Organic mat: 
0 to 1 inch—partially decomposed hardwood leaf litter 
Surface layer: 
1 to 3 inches—very dark gray sand 
Subsurface layer: 
3 to 5 inches—light gray sand 
Subsoil: 
5 10 22 inches—dark yellowish brown and yellowish 
brown, loose sand 
22 to 34 inches—brown, firm sandy clay loam 


Substratum: 

34 to 73 inches—light yellowish brown sand 

73 to 91 inches—yellowish brown fine sand 

91 to 99 inches—yellowish brown sandy clay loam 


Alfic Haplorthods, sandy 

Organic mat: 

0 to 2 inches—partially decomposed hardwood leaf litter 

Surface layer: 

2 to 4 inches—very dark grayish brown Joamy sand 

Subsurface layer: 

4 to 6 inches—light gray sand 

Subsoil: 

6 to 42 inches—dark yellowish brown, yellowish brown, 
and brownish yellow, loose sand 

42 to 52 inches—dark brown, friable sandy loam 

Substratum: 

52 to 84 inches—light yellowish brown sand 

84 to 92 inches—yellowish brown loamy sand 

92 to 99 inches—light yellowish brown sand 


Soil Properties and Qualities 
Permeability: Alfic Haplorthods, sandy over loamy— 
rapid in the upper part of the profile and moderate 
or moderately slow in the lower part; Alfic 
Haplorthods, sandy—rapid 


Soil Survey 


Available water capacity: Moderate 

Drainage class: Alfic Haplorthods, sandy over loamy— 
well drained; Alfic Haplorthods, sandy—excessively 
drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Very slow 

Flooding: None 

Hazard of soil blowing: Severe 

Composition 

Alfic Haplorthods, sandy over loamy, and similar soils: 
40 to 70 percent 

Alfic Haplorthods, sandy, and similar soils: 25 to 50 


percent 
Contrasting inclusions: 5 to 10 percent 


inclusions 
Contrasting inclusions: 
* The poorly drained Mollic Psammaquents and very 
poorly drained Medisaprists, dysic, and Medisaprists, 
euic, in depressions 
* The somewhat poorly drained Aquic Udipsamments in 
drainageways and on foot slopes 
Similar inclusions: 
* Areas of soils that are weakly developed in the upper 
part of the subsoil and do not have a loamy texture 


Use and Management 
Land use: Woodland 


Major management concerns: Equipment limitation, 
seedling mortality 

Management measures: 

* Because loose sand can interfere with the traction of 

wheeled equipment, logging roads should be stabilized. 

* Planting seedlings that can withstand droughty 

conditions lowers the seedling mortality rate. Replanting 

is needed in some areas. 


Interpretive Groups 

Land capability classification: \\ls 

Woodland ordination symbol: Alfic Haplorthods, sandy 
over loamy—5S; Alfic Haplorthods, sandy—3S 

Michigan soil management group: Alfic Haplorthods, 
sandy over loamy—5/2a; Alfic Haplorthods, sandy— 
5.3a 

Primary plant association: Northern red oak-red maple- 
mapleleaf viburnum 


235C—Alfic Haplorthods, sandy over loamy- 

Alfic Haplorthods, sandy complex, rolling 
Setting 

Landform: Rolling areas on ground moraines 


Oceana County, Michigan 


Slope: 6 to 18 percent 
Shape of areas: Irregular 
Size of areas: 20 to 200 acres 


Reference Profile 
Alfic Haplorthods, sandy over loamy 


Organic mat: 
0 to 1 inch—partially decomposed hardwood leaf litter 


Surface layer: 
1 to 3 inches—very dark gray sand 


Subsurface layer: 
3 to 5 inches—light gray sand 


Subsoil: 

5 to 22 inches—dark yellowish brown and yellowish 
brown, loose sand 

22 to 34 inches—brown, firm sandy clay loam 


Substratum: 

34 to 73 inches—light yellowish brown sand 

73 to 91 inches—yellowish brown fine sand 

91 to 99 inches—yellowish brown sandy clay loam 


Alfic Haplorthods, sandy 


Organic mat: 
0 to 2 inches—partially decomposed hardwood leaf litter 


Surface layer: 
2 to 4 inches—very dark grayish brown loamy sand 


Subsurface layer: 
4 to 6 inches—light gray sand 


Subsoil: 

6 to 42 inches—dark yellowish brown, yellowish brown, 
and brownish yellow, loose sand 

42 to 52 inches—dark brown, friable sandy loam 


Substratum: 

52 to 84 inches—light yellowish brown sand 
84 to 92 inches—yellowish brown loamy sand 
92 to 99 inches—light yellowish brown sand 


Soil Properties and Qualities 


Permeability: Alfic Haplorthods, sandy over loamy— 
rapid in the upper part of the profile and moderate 
or moderately slow in the lower part; Alfic 
Haplorthods, sandy—rapid 

Available water capacity: Moderate 

Drainage class: Alfic Haplorthods, sandy over loamy— 
well drained; Alfic Haplorthods, sandy—excessively 
drained 

Seasonal high water table: At a depth of more than 60 
inches 

Surface runoff: Very slow 

Flooding: None 

Hazard of soil blowing: Severe 
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Composition 
Alfic Haplorthods, sandy over loamy, and similar soils: 
40 to 70 percent 
Alfic Haplorthods, sandy, and similar soils: 25 to 50 
percent 
Contrasting inclusions: 5 to 10 percent 


Inclusions 
Contrasting inclusions: 
* The poorly drained Mollic Psammaquents and very 
poorly drained Medisaprists, dysic, and Medisaprists, 
euic, in depressions 
* The somewhat poorly drained Aquic Udipsamments in 
drainageways and on foot slopes 


Similar inclusions: 
* Areas of soils that are weakly developed in the upper 
part of the subsoil and do not have a loamy texture 


Use and Management 
Land use: Woodland 


Major management concerns: Equipment limitation; 
seedling mortality, especially on southern exposures 
Management measures: 
* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


Interpretive Groups 


Land capability classification: IVe 

Woodland ordination symbol: Alfic Haplorthods, sandy 
over loamy—SS; Alfic Haplorthods, sandy—3S 

Michigan soil management group: Alfic Haplorthods, 
sandy over loamy—5/2a; Alfic Haplorthods, sandy— 
5.3a 

Primary plant association: Northern red oak-red maple- 
mapleleaf viburnum 


240C—Entic Haplorthods, sandy, dark 
subsoil, rolling 
Setting 


Landform: Rolling areas on ground moraines 
Slope: 6 to 18 percent 

Shape of areas: Irregular 

Size of areas: 20 to 200 acres 


Reference Profile 
Surface layer: 
0 to 1 inch—very dark gray sand 
Subsurface layer: 
1 to 2 inches—grayish brown sand 
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Subsoil: 

2 to 4 inches—dark brown, loose sand 

4 to 15 inches—brown, loose sand 

15 to 30 inches—strong brown, loose sand 


Substratum: 
30 to 99 inches—light yellowish brown sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Somewhat excessively drained 
Seasonal high water table: At a depth of more than 15 
feet 
Surface runoff: Slow 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 


Entic Haplorthods and similar soils: 80 to 90 percent 
Contrasting inclusions: 10 to 20 percent 


Inclusions 


Contrasting inclusions: 

* The somewhat poorly drained Aeric Haplaquods, 
sandy, ortstein, and Aquic Udipsamments in 
drainageways and on foot slopes 

° The poorly drained Mollic Psammaquents and very 
poorly drained Typic Haplaquods, sandy, and 
Medisaprists, dysic, in depressions 

Similar inclusions: 

* Areas where bright mottles are in the lower part of the 
subsoil and in the substratum 

* Areas where the substratum is fine textured 

* Areas where the surface layer is loamy sand or fine 
sand 

* Areas where the subsoil is lighter colored 


Use and Management 
Land use: Woodland 


Major management concerns: Equipment limitation; 
seedling mortality, especially on southern exposures 


Management measures: 

* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


interpretive Groups 


Land capability classification: VIs 

Woodland ordination symbol: 3S 

Michigan soil management group: 5a 

Primary plant association: Sugar maple-American 
beech-clubmoss 


Soil Survey 


241B—Entic Haplorthods, sandy, dark 
subsoil, banded substratum, nearly level 
and undulating 


Setting 


Landform: Nearly level and undulating areas on ground 
moraines 

Slope: 0 to 6 percent 

Shape of areas: Irregular 

Size of areas: 20 to 200 acres 


Reference Profile 


Surface layer: 
0 to 3 inches—black loamy sand 


Subsurface layer: 
3 to 5 inches—light gray sand 


Subsoil: 

5 to 7 inches—dark brown, loose sand 

7 to 47 inches—strong brown and yellowish brown, 
loose sand 


Subsiratum: 

47 to 55 inches—brownish yellow sand 

55 to 99 inches—light yellowish brown sand that has 
lamellae of strong brown sandy loam 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Somewhat excessively drained 
Seasonal high water table: At a depth of more than 15 
feet 
Surface runoff: Very slow 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 


Entic Haplorthods and similar soils: 80 to 90 percent 
Contrasting inclusions: 10 to 20 percent 


inclusions 


Contrasting inclusions: 

* The somewhat poorly drained Aeric Haplaquods, 
sandy, ortstein, and Aquic Udipsamments in 
drainageways and on foot slopes 

* The poorly drained Mollic Psammaquents and very 
poorly drained Typic Haplaquods, sandy, and 
Medisaprists, euic, in depressions 

Similar inclusions: 

* Areas where bright mottles are in the lower part of the 
subsoil and in the substratum 

* Areas where the substratum is fine textured 

* Areas where the surface layer is loamy sand or fine 
sand 

* Areas where the subsoil is lighter colored 


Oceana County, Michigan 


Use and Management 
Land use: Woodland 


Major management concerns: Equipment limitation, 
seedling mortality 


Management measures: 

* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
'is needed in some areas. 


Interpretive Groups 


Land capability classification: IVs 

Woodland ordination symbol: 3S 

Michigan soil management group: 5a 

Primary plant association: Sugar maple-American 
beech-clubmoss 


245B—Entic Haplorthods, sandy, dark 
subsoil, loamy substratum, nearly level and 
undulating 
Setting 
Landform: Nearly level and undulating areas on ground 
moraines 
Slope: 0 to 6 percent 


Shape of areas: Irregular 
Size of areas: 20 to 400 acres 


Reference Profile 


Surface layer: 
0 to 2 inches—very dark gray sand 


Subsurface layer: 
2 to 3 inches—brown sand 


Subsoil: 

3 to 10 inches—dark brown, loose sand 

10 to 30 inches—strong brown, loose sand 

30 to 40 inches—light yellowish brown, loose sand 


Substratum: 
40 to 45 inches—yellowish brown loamy sand 
45 to 60 inches—yellowish red sandy clay loam 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Somewhat excessively drained 
Seasonal high water table: At a depth of more than 15 
feet 
Surface runoff: Very slow 
Flooding: None 
Hazard of soil blowing: Severe 
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Composition 


Entic Haplorthods and similar soils: 85 to 90 percent 
Contrasting inclusions: 10 to 15 percent 


Inclusions 


Contrasting inclusions: 

* The poorly drained Mollic Psammaquents and very 
poorly drained Medisaprists, dysic, and Medisaprists, 
euic, in depressions 

* The somewhat poorly drained Aquic Udipsamments in 
drainageways and on foot slopes 


Similar inclusions: 

* Areas where the subsoil is lighter colored 

* Areas of soils that have a lighter colored subsoil and 
do not have a loamy texture 

* Areas of soils that are finer textured in the surface 
layer, subsurface layer, and subsoil 


Use and Management 
Land use: Woodland 


Major management concerns: Equipment limitation, 
seedling mortality 


Management measures: 

* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


interpretive Groups 


Land capability classification: IVs 

Woodland ordination symbol: 3S 

Michigan soil management group: 5/2a 

Primary plant association: Sugar maple-American 
beech-clubmoss 


245C—Entic Haplorthods, sandy, dark 
subsoil, loamy substratum, rolling 


Setting 


Landform: Rolling areas on ground moraines and end 
moraines 

Slope: 6 to 18 percent 

Shape of areas: Irregular 

Size of areas: 20 to 300 acres 


Reference Profile 


Surface layer: 
0 to 2 inches—very dark gray sand 


Subsurface layer: 
2 to 3 inches—brown sand 
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Subsoil: 

3 to 10 inches—dark brown, loose sand 

10 to 30 inches—strong brown, loose sand 

30 to 40 inches—light yellowish brown, loose sand 


Substratum: 
40 to 45 inches—yellowish brown loamy sand 
45 to 60 inches—yellowish red sandy clay loam 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Somewhat excessively drained 
Seasonal high water table: At a depth of more than 15 
feet 
Surface runoff: Slow 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 


Entic Haplorthods and similar soils: 85 to 90 percent 
Contrasting inclusions: 10 to 15 percent 


Inclusions 


Contrasting inclusions: 

* The poorly drained Mollic Psammaquents and very 
poorly drained Medisaprists, dysic, and Medisaprists, 
euic, in depressions 

* The somewhat poorly drained Aquic Udipsamments in 
drainageways and on foot slopes 


Similar inclusions: 

* Areas where the subsoil is lighter colored 

* Areas of soils that have a lighter colored subsoil and 
do not have a loamy texture 

* Areas of soils that are finer textured in the surface 
layer, subsurface layer, and subsoil 


Use and Management 
Land use: Woodland 


Major management concerns: Equipment limitation; 
seedling mortality, especially on southern exposures 


Management measures: 

* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


Interpretive Groups 


Land capability classification: V|s 

Woodland ordination symbol: 3S 

Michigan soil management group: 5/2a 

Primary plant association: Sugar maple-American 
beech-clubmoss 


Soil Survey 


245D—Entic Haplorthods, sandy, dark 
subsoil, loamy substratum, hilly 


Setting 


Landform: Hilly areas on end moraines 
Slope: 18 to 30 percent 

Shape of areas: Irregular 

Size of areas: 10 to 150 acres 


Reference Profile 


Surface layer: 
0 to 2 inches—very dark gray sand 


Subsurface layer: 
2 to 3 inches—brown sand 


Subsoil: 

3 to 10 inches—dark brown, loose sand 

10 to 30 inches—strong brown, loose sand 

30 to 40 inches—light yellowish brown, loose sand 


Substratum: 
40 to 45 inches—yellowish brown loamy sand 
45 to 60 inches—yellowish red sandy clay loam 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Somewhat excessively drained 
Seasonal high water table: At a depth of more than 15 
feet 
Surface runoff: Medium 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 


Entic Haplorthods and similar soils: 85 to 90 percent 
Contrasting inclusions: 10 to 15 percent 


inclusions 


Contrasting inclusions: 

* The poorly drained Mollic Psammaquents and very 
poorly drained Medisaprists, dysic, and Medisaprists, 
euic, in depressions I 

* The somewhat poorly drained Aquic Udipsamments in 
drainageways and on foot slopes 

Similar inclusions: 

* Areas where the subsoil is lighter colored 

* Areas of soils that have a lighter colored subsoil and 
do not have a loamy texture 

* Areas of soils that are finer textured in the surface 
layer, subsurface layer, and subsoil 


Use and Management 
Land use: Woodland 
Major management concerns: Erosion hazard and 
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equipment limitation; seedling mortality, especially 
on southern exposures 
Management measures: 
* Because of the slope, special care is needed in laying 
out logging roads and landings and in operating logging 
equipment. Logging roads should be designed so that 
they conform to the topography. The grade should be 
kept as low as possible. 
* Because of the erosion hazard, logging roads and skid 
trails should be established on the contour and water 
should be removed by water bars, out-sloping or in- 
sloping road surfaces, culverts, and drop structures. 
* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting seedlings that can withstand droughty 
conditions lowers the seedling mortality rate. Replanting 
is needed in some areas. 


Interpretive Groups 
Land capability classification: VIIs 
Woodland ordination symbol: 3R 
Michigan soil management group: 5/2a 
Primary plant association: Sugar maple-American 
beech-clubmoss 


250—Mollic Psammaquents-Aquic 
Udipsamments-Medisaprists, euic complex, 
occasionally flooded 


Setting 


Landform: Flood plains 

Slope: 0 to 2 percent 

Shape of areas: Irregular 

Size of areas: 10 to 200 acres 


Reference Profile 
Mollic Psammaquents 
Surface layer: 
0 to 3 inches—black muck 
Subsurface layer: 
3 to 8 inches—black sandy loam 
Subsoil 
8 to 20 inches—light brownish gray, mottled, loose sand 
Substratum: 
20 to 60 inches—pale brown and light brownish gray 
sand 
Aquic Udipsamments 
Organic mat: 
0 to 1 inch—partially decomposed hardwood leaf litter 
Surface layer: 
1 to 3 inches—very dark gray sand 
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Subsurface layer: 
3 to 7 inches—brown sand 


Subsoil: 
7 to 23 inches—dark yellowish brown, friable sand 
23 to 41 inches—yellowish brown, mottled, friable sand 


Substratum: 
41 to 60 inches—yellowish brown sand 


Medisaprists, euic 
16 to more than 51 inches of well decomposed organic 


material, which is underlain by loamy or sandy 
material 


Soil Properties and Qualities 


Permeability: Mollic Psammaquents—moderately rapid; 
Aquic Udipsamments—rapid; Medisaprists, euic— 
moderately slow to moderately rapid — . 

Available water capacity: Mollic Psammaquents and 
Aquic Udipsamments—low; Medisaprists—high 
Drainage class: Mollic Psammaquents—poorly drained; 
Aquic Udipsamments—moderately well drained; 

Medisaprists—very poorly drained 

Seasonal high water table: Mollic Psammaquents—1 .0 
foot above to 1.0 foot below the surface from 
November through May; Aquic Udipsamments—1.5 
to 3.5 feet below the surface from November 
through April; Medisaprists, euic—1.0 foot above to 
1.0 foot below the surface from September through 
June 

Surface runoff: Very slow 

Flooding: Occasional 

Hazard of soil blowing: Slight 


Composition 
Mollic Psammaquents and similar soils: 40 to 55 
percent 
Aquic Udipsamments and similar soils: 30 to 50 percent 
Medisaprists and similar soils: 5 to 20 percent 
Contrasting inclusions: 10 to 15 percent 


Inclusions 
Contrasting inclusions: f 
* The very poorly drained Medisaprists, dysic, in 
landscape positions similar to those of the Medisaprists, 
euic 
* The excessively drained Entic Haplorthods, sandy, in 
the higher landscape positions 
Similar inclusions: 
* Areas where the substratum is fine textured 


Use and Management 


Land use: Woodland 


Major management concerns: Equipment limitation, 
seedling mortality, windthrow hazard, 
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Management measures: 

* The seasonal high water table restricts the use of 
equipment to midsummer, when the soils are dry, or 
midwinter, when the soils are frozen. 

* Skidders should not be used during wet periods. 

* Because of wetness and seedling mortality, trees 
generally are not planted on these soils. 

* Windthrow can be minimized by harvest methods that 
do not leave the remaining trees widely spaced. 


Interpretive Groups 

Land capability classification: Vw 

Woodland ordination symbol: Mollic Psammaquents and 
Medisaprists—none; Aquic Udipsamments—4S 

Michigan soil management group: Mollic 
Psammaquents—5c; Aquic Udipsamments—5b; 
Medisaprists—Mc 

Primary plant association: Mollic Psammaquents and 
Aquic Udipsamments—Red maple-balsam fir- 
bunchberry dogwood; Medisaprists—Northern 
whitecedar-eastern hemlock-Canada violet 


262A—Aeric Haplaquods, sandy, ortstein, 
nearly level 


Setting 
Landform: Nearly level areas on outwash plains 
Slope: 0 to 4 percent 
Shape of areas: Irregular 
Size of areas: 20 to 300 acres 


Reference Profile 


Organic mat: 
0 to 1 inch—black, partially decomposed forest litter 


Surface layer: 

1 to 5 inches—very dark grayish brown sand 

Subsurface layer: 

5 to 11 inches—pinkish gray, mottled sand 

Subsoil: 

11 to 17 inches—dark reddish brown, mottled, weakly 
cemented sand 

17 to 31 inches—dark brown and brown, mottled, loose 
sand 

Substratum: 

31 to 60 inches—yellowish brown sand 


Soil Properties and Qualities 


Permeability: Moderate in the cemented layer and rapid 
in the rest of the profile 

Available water capacity: Low 

Drainage class: Somewhat poorly drained 

Seasonal high water table: 0.5 foot to 2.5 feet below the 
surface from October through June 


Soil Survey 


Surface runoff: Very slow 
Flooding: None 
Hazard of soil blowing: Slight 


Composition 


Aeric Haplaquods and similar soils: 80 to 95 percent 
Contrasting inclusions: 5 to 15 percent 


Inclusions 
Contrasting inclusions: 
* The excessively drained Entic Haplorthods, sandy, in 
the higher landscape positions 
* The very poorly drained Medisaprists, dysic, in 
depressions 
Similar inclusions: 
* Areas where the substratum is fine textured 
* Areas of soils that have a thin surface layer of organic 
material 
* Areas of soils that are not weakly cemented in the 
upper part of the subsoil 


Use and Management 
Land use: Woodland 


Major management concerns: Equipment limitation, 
seedling mortality, windthrow hazard 

Management measures: 

* The seasonal high water table restricts the use of 

equipment to midsummer, when the soils are dry, or 

midwinter, when the soils are frozen. Skidders should 

not be used during wet periods. 

* Trees that can withstand seasonal wetness should be 

selected for planting. 

* Windthrow can be minimized by harvest methods that 

do not leave the remaining trees widely spaced. 


Interpretive Groups 
Land capability classification: Vw 
Woodland ordination symbol: 4W 
Michigan soil management group: 5ከ-ከ 
Primary plant association: Northern red oak-red maple- 
leatherleaf-blueberry 


263A—Aquic Udipsamments, nearly level 


Setting 
Landform: Nearly level areas on outwash plains 
Slope: 0 to 4 percent 
Shape of areas: Irregular 
Size of areas: 20 to 300 acres 


Reference Profile 


Organic mat: 
0 to 1 inch—black, partially decomposed hardwood leaf 
litter 
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Surface layer: 
1 to 3 inches—very dark gray sand 


Subsurface layer: 
3 to 7 inches—pale brown sand 


Subsoil: 
7 to 23 inches—dark yellowish brown, friable sand 
23 to 41 inches—yellowish brown, mottled, friable sand 


Substratum: 
41 to 60 inches—yellowish brown, mottled sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Moderately well drained 
Seasonal high water table: 1.5 to 3.5 feet below the 
surface from November through May 
Surface runoff: Very slow 
Flooding: None 
Hazard of soil blowing: Severe 


Composition 


Aquic Udipsamments and similar soils: 80 to 95 percent 
Contrasting inclusions: 5 to 15 percent 


Inclusions 


Contrasting inclusions: 

* The excessively drained Entic Haplorthods, sandy, in 
the higher landscape positions 

* The very poorly drained Medisaprists, dysic, in 
depressions 


Similar inclusions: 

* Areas where the substratum is fine textured 

* Areas of soils that have a thin surface layer of organic 
material 

* Areas of soils that are weakly cemented in the upper 
part of the subsoil 


Use and Management 
Land use: Woodland 


Major management concerns: Equipment limitation, 
seedling mortality 


Management measures: 

* Because loose sand can interfere with the traction of 
wheeled equipment, logging roads should be stabilized. 
* Planting when the soils are moist can reduce the 
seedling mortality rate. 

* Trees that can withstand seasonal wetness should be 
selected for planting. 


Interpretive Groups 


Land capability classification: IVs 
Woodland ordination symbol: None 
Michigan soil management group: 5.3a 
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Primary plant association: Red maple-balsam fir- 
bunchberry dogwood 


272—Typic Haplaquods, sandy 
Setting 
Landform: Depressions on outwash plains and lake 
plains 
Slope: 0 to 2 percent 
Shape of areas: Irregular 
Size of areas: 10 to 300 acres 


Reference Profile 
Surface layer: 
0 to 6 inches—black mucky sand 
Subsurface layer: 
6 to 9 inches—grayish brown, mottled sand 
Subsoil: 
9 to 12 inches—dark reddish brown, friable sand 
12 to 25 inches—dark brown, friable sand 


Substratum: 
25 to 60 inches—yellowish brown sand 


Soil Properties and Qualities 
Permeability: Rapid 
Available water capacity: Low 
Drainage class: Very poorly drained 
Seasonal high water table: 1 foot above to 1 foot below 
the surface from November through May 
Surface runoff: Very slow 
Flooding: None 
Hazard of soil blowing: Slight 


Composition 


Typic Haplaquods and similar soils: 80 to 95 percent 
Contrasting inclusions: 5 to 15 percent 


inclusions 
Contrasting inclusions: 
* The excessively drained Entic Haplorthods, sandy, in 
the higher landscape positions 
* The very poorly drained Medisaprists, dysic, in 
depressions 
Similar inclusions: 
* Areas where the substratum is fine textured 
* Areas of soils that have a thin surface layer of organic 
material 
* Areas where the surface layer is finer textured 
* Areas of soils that.are weakly cemented in the upper 
part of the subsoil 


Use and Management 
Land use: Woodland 
Major management concerns: Equipment limitation, 
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windthrow hazard, seedling mortality, plant 
competition 


Management measures: 

* The seasonal high water table restricts the use of 
equipment to midsummer, when the soils are dry, or 
midwinter, when the soils are frozen. Skidders should 
not be used during wet periods. 

« Because of wetness and seedling mortality, trees 
generally are not planted on these soils. 

* Windthrow can be minimized by harvest methods that 
do not leave the remaining trees widely spaced. 


interpretive Groups 


Land capability classification: VIw 

Woodland ordination symbol: None 

Michigan soil management group: 5b-h 

Primary plant association: Northern red oak-red maple- 
leatherleaf-blueberry 


273—Mollic Psammaquents 


Setting 


Landform: Depressions on outwash plains 
Slope: 0 to 2 percent 

Shape of areas: Irregular 

Size of areas: 10 to 350 acres 


Reference Profile 


Surface layer: 
0 to 3 inches—black muck 


Subsurface layer: 
3 to 8 inches—black sandy loam 
8 to 20 inches—light brownish gray, mottled, loose sand 


Substratum: 
20 to 60 inches—pale brown and light brownish gray 
sand 


Soil Properties and Qualities 


Permeability: Moderately rapid 

Available water capacity: Low 

Drainage class: Poorly drained 

Seasonal high water table: 1 foot above to 1 foot below 
the surface from November through May 

Surface runoff: Very slow 

Flooding: None 

Hazard of soil blowing: Slight 


Composition 


Mollic Psammaquents and similar soils: 80 to 95 
percent 
Contrasting inclusions: 5 to 15 percent 


Soil Survey 


inclusions 


Contrasting inclusions: 

* The very poorly drained Medisaprists, dysic, in 
depressions 

Similar inclusions: 

* Areas where the substratum is fine textured 

* Areas of soils that have a thin surface layer of organic 
material 

* Areas where the surface layer is finer textured 


Use and Management 
Land use: Woodland 


Major management concerns: Equipment limitation, 
seedling mortality, windthrow hazard 

Management measures: 

* The seasonal high water table restricts the use of 

equipment to midsummer, when the soils are dry, or 

midwinter, when the soils are frozen. Skidders should 

not be used during wet periods. 

* Because of wetness, seedling mortality, and plant 

competition, trees generally are not planted on these 

soils. 

* Windthrow can be minimized by harvest methods that 

do not leave the remaining trees widely spaced. 


Interpretive Groups 
Land capability classification: Vw 
Woodland ordination symbol: None 
Michigan soil management group: 5c 
Primary plant association: Red maple-balsam fir- 
bunchberry dogwood 


274—Typic Haplaquolls, sandy over loamy 
Setting 
Landform: Depressions on ground moraines, lake 
plains, and flood plains 
Slope: 0 to 2 percent 
Shape of areas: Irregular 
Size of areas: 10 to 350 acres 


Reference Profile 
Surface layer: 
0 to 2 inches—black muck 


Subsurface layer: 

2 to 10 inches—black loamy fine sand 

Subsoil: 

10 to 14 inches—gray, mottled, very friable loamy fine 
sand 

Substratum: 

14 to 20 inches—grayish brown, mottled loamy fine 
sand 

20 to 44 inches—brown sandy clay loam 
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44 to 60 inches—grayish brown silty clay loam 


Soil Properties and Qualities 

Permeability: Rapid in the upper part of the profile and 
moderately slow in the lower part 

Available water capacity: High 

Drainage class: Very poorly drained 

Seasonal high water table: 1 foot above to 1 foot below 
the surface from November through May 

Surface runoff: Very siow or ponded 

Flooding: Occasional 

Hazard of soil blowing: None 


Composition 


Typic Haplaquolls and similar soils: 85 to 95 percent 
Contrasting inclusions: 5 to 15 percent 


inclusions 


Contrasting inclusions: 

* The very poorly drained Medisaprists, dysic, in 
depressions 

Similar inclusions: 

* Areas where the surface layer is thinner and lighter 
colored 


Use and Management 
Land use: Woodland 


Major management concerns: Equipment limitation, 
seedling mortality, windthrow hazard 

Management measures: 

* The seasonal high water table restricts the use of 

equipment to midsummer, when the soils are dry, or 

midwinter, when the soils are frozen. Skidders should 

not be used during wet periods. 

* Because of wetness, seedling mortality, and plant 

competition, trees generally are not planted on these 

Soils. 

* Windthrow can be minimized by harvest methods that 

do not leave the remaining trees widely spaced. 


Interpretive Groups 
Land capability classification: Vw 
Woodland ordination symbol: None 
Michigan soil management group: 4/2c 
Primary plant association: Mixed ash-American 
basswood-downy yellow violet 


280—Aquents and Histosols, ponded 


Setting 


Landform: Depressions on outwash plains and moraines 
Slope: 0 to 2 percent 

Shape of areas: Oval 

Size of areas: 5 to 100 acres 
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Soil Properties and Qualities 


Permeability: Variable 

Available water capacity: Variable 

Drainage class: Very poorly drained 

Seasonal high water table: Aquents—1 foot above to 1 
foot below the surface throughout the year; 
Histosols—1 foot above to 1 foot below the surface 
from September through June 

Surface runoff: Ponded 

Flooding: None 

Hazard of soil blowing: None 


Composition 


Aquents and Histosols: 95 to 100 percent 
Contrasting inclusions: 0 to 5 percent 


Inclusions 


Contrasting inclusions: 

* Small areas of somewhat poorly drained soils at the 
edges of the unit 

* Small areas of open water 


Use and Management 
Land use: Wetland wildlife habitat 


Management measures: 
e Onsite investigation is needed to determine the 
Suitability for specific uses. 


Interpretive Groups 
Land capability classification: None 
Woodland ordination symbol: None 
Michigan soil management group: None 


281—Medisaprists, dysic 
Setting 


Landform: Closed depressions on outwash plains and 
flood plains 

Slope: 0 to 2 percent 

Shape of areas: Irregular 

Size of areas: 5 to 150 acres 


Soil Properties and Qualities 

Texture: 16 to more than 51 inches of muck, which is 
underlain by sandy material 

Permeability: Moderately slow to moderately rapid in the 
upper part of the profile and rapid in the lower part 

Available water capacity: High 

Drainage class: Very poorly drained 

Seasonal high water table: 1 foot above to 1 foot below 
the surface from September through June 

Surface runoff: Very slow or ponded 

Flooding: None 

Organic matter content: High 
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Hazard of soil blowing: Slight 
Composition 


Medisaprists: 90 to 100 percent 
Contrasting inclusions: 0 to 10 percent 


inclusions 


Contrasting inclusions: 

* The poorly drained Mollic Psammaquents in the 
slightly higher landscape positions 

Similar inclusions: 

* Areas where the subsoil has a higher content of fiber 


Use and Management 
Land use: Woodland 
Major management concerns: Equipment limitation, 
seedling mortality, windthrow hazard, plant 
competition 
Management measures: 
* The seasonal high water table restricts the use of 
equipment to mídsummer, when the soils are dry, or 
midwinter, when the soils are frozen. Skidders should 
not be used during wet periods. 
¢ Windthrow can be minimized by harvest methods that 
do not leave the remaining trees widely spaced. 
* After the trees are cut, controlling the competition from 
brush improves the regeneration of desired species. 
* Because of wetness, seedling mortality, and plant 
competition, trees generally are not planted on these 
Soils. 
Interpretive Groups 
Land capability classification: None 
Woodland ordination symbol: 2W 
Michigan soil management group: M/5c 
Primary plant association: Black spruce-tamarack- 
Labrador tea 


282—Medisaprists, euic 

Setting 
Landform: Depressions on outwash plains and moraines 
Slope: 0 to 2 percent 


Shape of areas: Oval or irregular 
Size of areas: 5 to 150 acres 


Soil Properties and Qualities 


Texture: 16 to more than 51 inches of muck, which is 
underlain by loamy or sandy material 

Permeability: Moderately slow to moderately rapid in the 
upper part of the profile and variable in mineral 
materíal 

Available water capacity: High 

Drainage class: Very poorly drained 


Soil Survey 


Seasonal high water table: 1 foot above to 1 foot below 
the surface from September through June 

Surface runoff: Very slow or ponded 

Flooding: None 

Organic matter content: High 

Hazard of soil blowing: Slight 


Composition 


Medisaprists: 90 to 100 percent 
Contrasting inclusions: 0 to 10 percent 


Inclusions 


Contrasting inclusions: : 

* The poorly drained Mollic Psammaquents in the 
slightly higher landscape positions 

Similar inclusions: 

* Areas where the subsoil has a higher content of fiber 


Use and Management 
Land use: Woodland 


Major management concerns: Equipment limitation, 
seedling mortality, windthrow hazard, plant 
competition 

Management measures: 

* The seasonal high water table restricts the use of 

equipment to midsummer, when the soils are dry, or 

midwinter, when the soils are frozen. Skidders should 
not be used during wet periods. 

* Windthrow can be minimized by harvest methods that 

do not leave the remaining trees widely spaced. 

* After the trees are cut, controlling the competition from 

brush improves the regeneration of desired species. 

* Because of wetness, seedling mortality, and plant 

competition, trees generally are not planted on these 

soils. 


Interpretive Groups 


Land capability classification: None 

Woodland ordination symbol: 2W 

Michigan soil management group: Mc 

Primary plant association: Northern whitecedar-eastern 
hemlock-Canada violet 


Prime Farmland 


Prime farmland is one of several kinds of important 
farmland defined by the U.S. Department of Agriculture. 
It is of major importance in meeting the Nation’s short- 
and long-range needs for food and fiber. Because the 
supply of high-quality farmland is limited, the U.S. 
Department of Agriculture recognizes that responsible 
levels of government, as well as individuals, should 
encourage and facilitate the wise use of our Nation's 
prime farmland. 
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Prime farmland, as defined by the U.S. Department 
of Agriculture, is the land that is best suited to food, 
feed, forage, fiber, and oilseed crops. It may be 
cultivated land, pasture, woodland, or other land, but it 
is not urban or built-up land or water areas. It either is 
used for food or fiber crops or is available for those 
crops. The soil qualities, growing season, and moisture 
supply are those needed for a well managed soil to 
produce a sustained high yield of crops in an economic 
manner. Prime farmland produces the highest yields 
with minimal expenditure of energy and economic 
resources, and farming it results in the least damage to 
the environment. 

Prime farmland has an adequate and dependable 
supply of moisture from precipitation or irrigation. The 
temperature and growing season are favorable. The 
level of acidity or alkalinity is acceptable. Prime 
farmland has few or no rocks and is permeable to water 
and air. It is not excessively erodible or saturated with 
water for long periods and is not frequently flooded 
during the growing season. The slope ranges mainly 
from 0 to 6 percent. More detailed information about the 
criteria for prime farmland is available at the local office 
of the Natural Resources Conservation Service. 
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A recent trend in land use in some parts of the 
county has been the loss of some prime farmland to 
industrial and urban uses. The loss of prime farmland to 
other uses puts pressure on marginal lands, which 
generally are more erodible, droughty, and less 
productive and cannot be easily cultivated. 

The map units in the survey area that are considered 
prime farmland are listed in table 5. This list does not 
constitute a recommendation for a particular land use. 
The extent of each listed map unit is shown in table 4. 
The location is shown on the detailed soil maps at the 
back of this publication. The soil qualities that affect use 
and management are described under the heading 
“Detailed Soil Map Units.” 

Some soils that have a seasonal high water table 
and all soils that are frequently flooded during the 
growing season qualify for prime farmland only in.areas 
where these limitations have been overcome by 
drainage measures or flood control. The need for these 
measures is indicated after the map unit name in table 
5. Onsite evaluation is needed to determine whether or 
not these limitations have been overcome by corrective 
measures. 
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Use and Management of the Soils 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural 
resources and the environment. Also, it can help to 
prevent soil-related failures in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect 
extensive field data about the nature and behavioral 
characteristics of the soils. They collect data on erosion, 
droughtiness, flooding, and other factors that affect 
various soil uses and management. Field experience 
and collected data on soil properties and performance 
are used as a basis in predicting soil behavior. 

Information in this section can be used to plan the 
use and management of soils for crops and pasture; as 
woodland; as sites for buildings, sanitary facilities, 
highways and other transportation systems, and parks 
and other recreational facilities; and for wildlife habitat. 
It can be used to identify the potentials and limitations 
of each soil for specific land uses and to help prevent 
construction failures caused by unfavorable soil 
properties. 

Planners and others using soil survey information 
can evaluate the effect of specific land uses on 
productivity and on the environment in all or part of the 
survey area. The survey can help planners to maintain 
or create a land use pattern in harmony with the natural 
Soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where wetness or very firm soil layers 
can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 

The soils in the survey area are assigned to various 
interpretive groups at the end of each map unit 
description and in some of the tables. The groups for 
each map unit also are shown under the heading 
“Interpretive Groups," which follows the tables at the 
back of this survey. 


Crops and Pasture 


General management needed for crops and pasture 
is suggested in this section. The crops best suited to 
the soils, including some not commonly grown in the 
survey area, are identified; the system of land capability 
classification used by the Natural Resources 
Conservation Service is explained; and the estimated 
yields of the main crops are listed. 

Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under the heading 
"Detailed Soil Map Units." Specific intormation can be 
obtained from the local office of the Natural Resources 
Conservation Service or the Cooperative Extension 
Service. 

A total of 96,926 acres in Oceana County, or nearly 
28 percent of the acreage, is farmland. This total 
includes 16,962 acres of permanent pasture, 12,970 
acres of row crops, 14,405 acres of orchards, 24,818 
acres of hay and small grain, 17,700 acres of 
vegetables, and 10,071 acres of Christmas trees (10). 
The acreage used for field crops fluctuates from year to 
year because of anticipated market prices, weather 
conditions, and the wide variety of crops suited to the 
soils. 

The most common row crops suited to the soils and 
climate in the county are corn, wheat, rye, and oats. 
Barley and soybeans are not so common but can be 
grown. Alfalfa, alone or in mixtures with clover and 
grasses, is the most common hay crop. 

Many soil-related management concerns are 
common on a large number of different soils. The 
following paragraphs describe the concerns in 
managing the cropland and pasture in Oceana County. 
These concerns are water erosion, soil blowing, 
seasonal wetness, seasonal droughtiness, tilth in the 
surface layer, and soil fertility. 

Water erosion and soil blowing are the major 
management concerns on most of the cropland in the 
county. Loss of the surface layer through erosion is 
especially damaging on soils that have a loamy surface 
layer, such as Perrinton, Claybanks, and Nappanee 
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soils, and on soils that tend to be droughty, such as 
Spinks and Benona soils. Erosion on cropland results in 
the sedimentation and pollution of streams. Controlling 
erosion minimizes this pollution and improves the 
quality of water for municipal and recreational uses and 
for fish and wildlife. 

Water erosion is a serious hazard on all loamy and 
clayey soils that have slopes of 2 percent of more. 
Preparing a good seedbed is difficult on some of the 
soils because the friable surface layer has been eroded 
away in places. 

Erosion-control practices provide a protective cover, 
reduce the runoff rate, and increase the rate of water 
infiltration. A cropping system that includes small grain 
and forage species in the rotation for extended periods 
reduces the susceptibility to erosion and preserves the 
productive capacity of the soil. On livestock farms, 
where pasture and hay are needed, including forage 
crops of grasses and legumes in the cropping sequence 
helps to control erosion on the more sloping land, 
provides nitrogen for subsequent crops, and improves 
"ΠΠ. Conservation tillage helps to control runoff and 
erosion by leaving protective amounts of crop residue 
on the surface. Cover crops, diversions, and grassed 
waterways also help to control erosion. 

Soil blowing is a hazard on loamy and sandy soils. 
An adequate plant cover, surface mulch, field 
windbreaks, buffer strips, and tillage methods that leave 
crop residue on the surface help to control soil blowing. 

No-till farming, which is becoming more common in 
the county, is effective in controlling water erosion and 
soil blowing because it leaves crop residue on the 
surface. It is suited to most of the soils in the county. 
Because of no-till farming, eroding areas that otherwise 
are only marginaily productive can become more 
productive. No-till farming helps to maintain the 
productive capacity of nearly all cropland. In areas 
where no-till crops are grown, different methods of 
planting and of controlling insects and weeds are 
needed. The proper time for planting, the selection of 
herbicides that are suited to the existing vegetation, an 
adequate supply of plant nutrients, and the selection of 
tillage systems based on soil characteristics are 
important management requirements. 

Much of the permanent pasture in the county is in 
areas where erosion is a hazard. Control of erosion is 
particularly important when the pasture is seeded. 
Forage production and the extent to which the plant 
cover protects the surface of the soil are influenced by 
the number of livestock that the pasture supports, the 
length of time that they graze, and the distribution of 
rainfall. Good pasture management includes stocking 
rates that maintain the key forage species, pasture 
rotation, timely deferment of grazing, and strategic 
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location of water supplies for livestock. 

Information about the design and application of 
erosion-control practices on the different soils in the 
county is available in local offices of the Natural 
Resources Conservation Service. 

Seasonal wetness is a major management concern in 
many areas used for crops and pasture. Draining 
cropland improves the air-water relationship in the root 
zone. In areas where drainage is poor, spring planting, 
spraying, and harvesting are delayed and controlling 
weeds is difficult. Properly designed subsurface 
drainage systems or surface drainage systems, or both, 
can be used to remove excess water. 

Unless drained, some soils are naturally so wet that 
they cannot be used for the crops commonly grown in 
the county. Unless drained, the very poorly drained, 
poorly drained, and somewhat poorly drained soils are 
so wet that crops are damaged in most years. Bono, 
Ithaca, Granby, Nappanee, and Hoytville soils are 
examples of poorly drained or somewhat poorly drained 
soils. Natural drainage is good in Claybanks, Perrinton, 
and Remus soils most of the year, but these soils tend 
to dry slowly after rains. Small areas of wetter soils 
along drainageways and in swales are commonly 
included in some areas of these soils, especially where 
slopes are 1 to 6 percent. A drainage system is needed 
in some of these wetter areas. 

The design of surface and subsurface drainage 
systems varies with the kind of soil. A combination af 
surface drainage and subsurface drainage is needed in 
most areas of poorly drained soils that are intensively 
row cropped. The drains should be more closely spaced 
in slowly permeable or very slowly permeable soils than 
in the more rapidly permeable soils. Adequate outlets 
for subsurface drainage systems are not readily 
available in many areas of Granby, Bono, and Hoytville 
Soils. Diversions can be used to remove surface runoff 
from some wet areas. Good soil tilth and an ample 
supply of organic matter also improve drainage. 

Drainage of some designated wetlands is a violation 
of wetland laws and regulations. Information about 
these areas and about the design of drainage systems 
for each kind of soil is available in the local office of the 
Natural Resources Conservation Service. 

Droughtiness during dry periods is a concern in 
managing Benona, Spinks, Grattan, Fern, Pipestone, 
and Arkona soils. Moisture can be conserved by no-till 
farming and other kinds of conservation tillage, which 
leave all or part of the crop residue on the surface. 
Increasing the organic matter content improves the 
available water capacity, and irrigation improves 
productivity. The droughty soils and many other soils in 
the county are suited to irrigation if they are properly 
managed. 
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Soil tilth affects the germination of seeds and the 
infiltration of water into the soil. Some of the soils used 
for crops have a loamy surface layer. Generally, the 
structure of such soils is weak. A crust forms on the 
surface during periods of intensive rainfall. The crust 
hinders the emergence of plant seedlings, decreases 
the rate of water infiltration, and increases the runoff 
rate. Regular additions of crop residue, manure, and 
other organic material improve tilth and help to prevent 
surface crusting. 

Maintaining good tilth is difficult in loamy or clayey 
soils, such as Nappanee, Hoytville, Bono, and Ithaca 
soils, because these soils stay wet until late in spring. If 
the soils are plowed when wet, they tend to be very 
cloddy when dry and are compacted. As a result, 
preparing a good seedbed is difficult. 

Cover crops, green manure crops, proper 
management of crop residue, conservation tillage, and 
applications of livestock manure help to maintain or 
improve tilth and increase the organic matter content. 
Fall plowing and chisel plowing when the soils are at 
the proper moisture content can help to prevent 
deterioration of tilth in nearly level, poorly drained or 
somewhat poorly drained soils. These practices also 
allow the soils to be tilled earlier during the following 
spring. Fall plowing is not suitable, however, on sloping 
Soils or on soils that are subject to soil blowing. 

Grazing by livestock when loamy or clayey soils are 
wet results in compaction and poor tilth and thus 
retards the growth of pasture plants. Proper harvesting 
methods, such as those for hay or silage, help to 
prevent compaction and improve plant growth. 

Soil fertility is naturally medium or high in loamy soils 
and low in most sandy soils on uplands. Many sandy 
soils naturally range from strongly acid to slightly acid. If 
lime has never been applied on these soils, applications 
of ground limestone are needed to raise the pH level 
sufficiently for the production of alfalfa and other crops 
that grow well only on nearly neutral soils. Available 
phosphorus and potash levels are naturally low or 
medium in most of the sandy soils. On all soils, 
additions of lime and fertilizer should be based on the 
results of soil tests, on the needs of the crop, and on 
the expected level of yields (12). 


Specialty Crops 

Oceana County has the variety of soils, topography, 
and climatic conditions suitable for the production of a 
wide variety of vegetable and fruit crops. The county is 
the top producer of asparagus and pears in the State. 
Other common vegetable crops are green beans, 
squash, sweet corn, cucumbers, peppers, cauliflower, 
broccoli, and carrots. 
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Certain parts of the county, mainly the western part, 
are especially well suited to fruit trees. The main fruit 
crops are apples (fig. 7), tart cherries, sweet cherries, 
peaches, pears, plums, and nectarines. Some sites are 
better suited to these crops than others, mainly 
because of variations in elevation and air drainage. The 
proximity of an area to Lake Michigan and its 
moderating effects on air temperature also affect the 
suitability for fruit crops. 

Soil properties affect management practices, tree 
growth, and productivity in orchards. Local climatic 
conditions affect fruit-set, pollination by bees, the 
number of blossoms per tree, and frost damage to 
woody parts of the trees. 

The latest information about growing specialty crops 
in the county can be obtained from local offices of the 
Cooperative Extension Service and the Natural : 
Resources Conservation Service. 


Yields per Acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 6. In any given year, yields may be 
higher or lower than those indicated in the table 
because of variations in rainfall and other climatic 
factors. The land capability classification also is shown 
in the table. I 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, 
erosion control, and protection from flooding; the proper 
planting and seeding rates; suitable high-yielding crop 
varieties; appropriate and timely tillage; control of 
weeds, plant diseases, and harmful insects; favorable 
soil reaction and optimum levels of nitrogen, 
phosphorus, potassium, and trace elements for each 
crop; effective use of crop residue, barnyard manure, 
and green manure crops; and harvesting that ensures 
the smallest possible loss. 

For yields of irrigated crops, it is assumed that the 
irrigation system is adapted to the soils and to the crop: 
grown, that good-quality irrigation water is uniformly 
applied as needed, and that tillage is kept to a 
minimum. 

The estimated yields reflect the productive capacity 
of each soil for each of the principal crops. Yields are 
likely to increase as new production technology is 
developed. The productivity of a given soil compared 
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Figure 7.—An apple orchard in an area of Spinks loamy fine sand, 6 to 12 percent slopes. 


with that of other soils, however, is not likely to change. 

Crops other than those shown in table 6 are grown in 
the survey area, but estimated yields are not listed 
because the acreage of such crops is small. The local 
office of the Natural Resources Conservation Service or 
of the Cooperative Extension Service can provide 
information about the management and productivity of 
the soils for those crops. 


Land Capability Classification 


Land capability classification shows, in a general 
way, the suitability of soils for most kinds of field crops 
(18). Crops that require special management are 
excluded. The soils are grouped according to their 
limitations for field crops, the risk of damage if they are 
used for crops, and the way they respond to 
management. The criteria used in grouping the soils do 
not include major and generally expensive landforming 
that would change slope, depth, or other characteristics 


of the soils, nor do they include possible but unlikely 
major reclamation projects. Capability classification is 
not a substitute for interpretations designed to show 
suitability and limitations of groups of soils for woodland 
and for engineering purposes. 

In the capability system, soils are generally grouped 
at three levels: capability class, subclass, and unit. Only 
class and subclass are used in this survey. 

Capability classes, the broadest groups, are 
designated by Roman numerals | through VIII. The 
numerals indicate progressively greater limitations and 
narrower choices for practical use. The classes are 
defined as follows: 

Class | soils have few limitations that restrict their 
use. 

Class || soils have moderate limitations that reduce 
the choice of plants or that require moderate 
conservation practices. 

Class ||| soils have severe limitations that reduce the 
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choice of plants or that require special conservation 
practices, or both. 

Class IV soils have very severe limitations that 
reduce the choice of plants or that require very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have 
limitations that nearly preclude their use for commercial 
crop production. 

Capability subclasses are soil groups within one 
class. They are designated by adding a small letter, e, 
w, S, or c, to the class numeral, for example, lle. The 
letter e shows that the main hazard is the risk of 
erosion unless close-growing plant cover is maintained; 
w shows that water in or on the soil interferes with plant 
growth or cultivation (in some soils the wetness can be 
partly corrected by artificial drainage); s shows that the 
soil is limited mainly because it is shallow, droughty, or 
stony; and c, used in only some parts of the United 
States, shows that the chief limitation is climate that is 
very cold or very dry. 

In class | there are no subclasses because the soils 
of this class have few limitations. Class V contains only 
the subclasses indicated by w, s, or c because the soils 
in class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, 
woodland, wildlife habitat, or recreation. 

The acreage of soils in each capability class and 
subclass is shown in table 7. The capability 
classification of each map unit is given in the section 
“Detailed Soil Map Units” and in the section 
“Interpretive Groups,” which follows the tables at the 
back of this survey. 

At the end of each map unit description under the 
heading “Detailed Soil Map Units,” the Michigan soil 
management group is listed. The soils in each map unit 
are assigned to a group according to the dominant 
texture, the drainage class, and the major management 
concerns (11). 


Woodland Management and Productivity 


Ken Brummel and Pete McCurdy, foresters, Oceana County Soil 
Conservation District, helped prepare this section. 


All of Oceana County was originally covered with 
climax forests of white pine, hemlock, and hardwoods. 
The entire area was harvested, and the slash was 
burned. The current woodland is regrowth that reflects 
various management practices. 
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A total of 150,245 acres in the county, or 43 percent 
of the acreage, is woodland. National and State forests 
make up about 57,500 acres of that total. 

The composition of the forest, by cover type, is 31 
percent oak, 18 percent upland hardwoods, 18.5 
percent aspen-birch, 12 percent lowland hardwoods, 9 
percent red pine, 3 percent Scotch pine, 3.5 percent 
lowland conifers, 2 percent mixed pines, 1 percent jack 
pine, and 0.5 percent white spruce. By stand size, the 
composition is 18 percent sawtimber, 63 percent 
poletimber, 16 percent saplings, and 3 percent 
nonstocked areas. 

Six major kinds of forest cover types are in the 
county (76). Each has different value and potential for 
woodland production. The soils of an area are a key 
determinant for forest species composition, and the 
general soil map at the back of this publication can be 
used to locate forest cover types. 

White pine cover is in areas of the Plainfield-Coloma- 
Grattan association on the general soil map. Other 
common associated trees are red maple, red pine, 
white oak, black oak, and red oak. A calcareous, 
subirrigated, or loamy substratum at a depth of more 
than 60 inches in those areas may produce a cover 
type of sugar maple and American beech. 

Sugar maple cover is in areas of the Benona-Spinks- 
Grattan association. Other common associated trees 
are eastern hemlock, white oak, red maple, northern red 
oak, white pine, and cherry. 

Sugar maple-beech-yellow birch cover is in areas of 
the Spinks-Remus-Fern and Perrinton-Gowdy-Ithaca 
associations. Other common associated trees are white 
oak, white ash, northern red oak, American basswood, 
eastern hemlock, cherry, and red maple. 

Black ash-American elm-red maple cover is in areas 
of the Houghton-Kerston-Carlisle and the Medisaprists, 
euic-Typic Haplaquolls, sandy over loamy-Mollic 
Psammaquents associations. Other common associated 
trees are northern whitecedar, aspen, and birch. 

White pine-eastern hemlock cover is in areas of the 
Epworth-Dune land-Nordhouse association. Other 
common associated trees are red pine, white oak, red 
maple, and quaking aspen. 

White pine-northern red oak-white ash cover is in 
areas of the Grattan-Covert-Granby association. Other 
common associated trees are white oak, eastern 
hemlock, birch, northern whitecedar, and quaking 
aspen. 

Three main methods of harvesting are used in the 
county. Clear cutting is used in harvesting aspen, white 
pine, and red pine. Selective cutting and shelterwood 
cutting are used in harvesting most of the hardwoods, 
such as black cherry, sugar maple, red oak, white oak, 
and American beech. Plant competition is a 
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management concern on most soils after an area has 
been harvested, as is the invasion of undesirable 
species. Site preparation by mechanical or chemical 
means is needed to control competing vegetation. 
Subsequent control of the invasion and growth of 
hardwoods may be needed. 

The major woodland products in this county are 
described in the following paragraphs. 

Pulpwood.—Paper products are derived from 
pulpwood. 

Sawlogs.—Furniture, lumber, crates, and baskets are 
produced from sawlogs. There are four major saw mills 
and seven small custom mills in the county. Red pine 
yields logs, landscape ties, and utility poles. High- 
quality sawlogs can be produced if stands are properly 
thinned. 

Firewood.—Some kinds of local trees are better than 
others for fuel. Oak, beech, sugar maple, and birch 
have high heat value. Red maple, cherry, and American 
elm have intermediate heat value. Aspen, American 
basswood, and evergreens have low heat value but 
tend to ignite easily and burn quickly. Cutting for 
firewood can improve the timber stand if undesirable 
trees are removed. 

Christmas trees.—Scotch pine and Douglas-fir are 
grown on sandy soils. Spruce and a few balsam fir are 
grown on loamy soils. The trees are harvested at an 
age of 6 to 12 years. 

Maple syrup.—Several small enterprises in the 
county produce maple syrup from mature sugar maple 
stands. 

Table 8 can be used by woodland owners or forest 
managers in planning the use of soils for wood crops. 
Only those soils suitable for wood crops are listed. The 
table lists the ordination symbol for each soil. Soils 
assigned the same ordination symbol require the same 
general management and have about the same 
potential productivity. 

The first part of the ordination symbol, a number, 
indicates the potential productivity of the soils for an 
indicator tree species. The number indicates the 
volume, in cubic meters per hectare per year, which the 
indicator species can produce. The number 1 indicates 
low potential productivity; 2 and 3, moderate; 4 and 5, 
moderately high; 6 to 8, high; 9 to 11, very high; and 12 
to 39, extremely high. The second part of the symbol, a 
letter, indicates the major kind of soil limitation. The 
letter R indicates steep slopes; X, stoniness or 
rockiness; W, excess water in or on the soil; T, toxic 
substances in the soil; D, restricted rooting depth; C, 
clay in the upper part of the soil; S, sandy texture; and 
F, a high content of rock fragments in the soil. The 
letter A indicates that limitations or restrictions are 
insignificant. If a soil has more than one limitation, the 
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priority is as follows: R, X, W, T, D, C, S, and F. 

In table 8, slight, moderate, and severe indicate the 
degree of the major soil limitations to be considered in 
management. 

Erosion hazard is the probability that damage will 
occur as a result of site preparation and cutting where 
the soil is exposed along roads, skid trails, and fire 
lanes and in log-handling areas. Forests that have been 
burned or overgrazed are also subject to erosion. 
Ratings of the erosion hazard are based on the percent 
of the slope. A rating of slight indicates that no 
particular prevention measures are needed under 
ordinary conditions. A rating of moderate indicates that 
erosion-control measures are needed in certain 
silvicultural activities. A rating of severe indicates that 
special precautions are needed to control erosion in 
most silvicultural activities. 

Equipment limitation reflects the characteristics and 
conditions of the soil that restrict use of the equipment 
generally needed in woodland management or 
harvesting. The chief characteristics and conditions 
considered in the ratings are slope, soil wetness, and 
texture of the surface layer. A rating of slight indicates 
that under normal conditions the kind of equipment and 
season of use are not significantly restricted by soil 
factors. Soil wetness can restrict equipment use, but the 
wet period does not exceed 1 month. A rating of 
moderate indicates that equipment use is moderately 
restricted because of one or more soil factors. If the soil 
is wet, the wetness restricts equipment use for a period 
of 1 to 3 months. A rating of severe indicates that 
equipment use is severely restricted either as to the 
kind of equipment that can be used or the season of 
use. If the soil is wet, the wetness restricts equipment 
use for more than 3 months. 

Seedling mortality refers to the death of naturally 
occurring or planted tree seedlings, as influenced by the 
kinds of soil, soil wetness, or topographic conditions. 
The factors used in rating the soils for seedling mortality 
are texture of the surface layer, depth to a seasonal 
high water table and the length of the period when the 
water table is high, rock fragments in the surface layer, 
effective rooting depth, and slope aspect. A rating of 
slight indicates that seedling mortality is not likely to be 
a problem under normal conditions. Expected mortality 
is less than 25 percent. A rating of moderate indicates 
that some problems from seedling mortality can be 
expected. Extra precautions are advisable. Expected 
mortality is 25 to 50 percent. A rating of severe 
indicates that seedling mortality is a serious problem. 
Extra precautions are important. Replanting may be 
necessary. Expected mortality is more than 50 percent. 

Windthrow hazard is the likelihood that trees will be 
uprooted by the wind because the soil is not deep 
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enough for adequate root anchorage. The main 
restrictions that affect rooting are a seasonal high water 
table and the depth to limiting layers. A rating of slight 
indicates that under normal conditions no trees are 
blown down by the wind. Strong winds may damage 
trees, but they do not uproot them. A rating of moderate 
indicates that some trees can be blown down during 
periods when the soil is wet and winds are moderate or 
strong. A rating of severe indicates that many trees can 
be blown down during these periods. 

The potential productivity of merchantable or common 
trees on a soil is expressed as a site index and as a 
volume number. The site index is the average height, in 
feet, that dominant and codominant trees of a given 
species attain in a specified number of years. The site 
index applies to fully stocked, even-aged, unmanaged 
stands. Commonly grown trees are those that woodland 
managers generally favor in intermediate or 
improvement cuttings. They are selected on the basis of 
growth rate, quality, value, and marketability. 

The volume, a number, is the yield likely to be 
produced by the most important trees. This number, 
expressed as cubic feet per acre per year at the age of 
culmination of mean annual increment, indicates the 
amount of fiber produced in a fully stocked, even-age, 
unmanaged stand. The volume was determined through 
the use of standard yield tables (23). 

The first species listed under common trees for a soil 
is the indicator species for that soil. It generally is the 
most common species on the soil and is the one that 
determines the ordination class. 

Trees to plant are those that are suitable for 
commercial wood production. 


Plant Associations 


The Huron-Manistee National Forest Ecological 
Classification System (ECS) was developed to meet the 
information needs of the National Forest System (3). 
These needs are met by delineating land units for 
planning analyses, predicting vegetative structure and 
the distribution of wildlife habitat, planning desired 
future conditions within and across geologic regions for 
conservation of biological diversity, and evaluating 
ecological processes, such as forest succession or soil 
productivity. The overall purpose of the ECS is to 
provide an ecological framework for integrated resource 
planning and management. 

The ECS is an ecological approach to defining the 
biological potential of the National Forest land base. 
Multiple ecological factors were used to define and 
classify the map units. Information on climate, 
landforms, soils, and vegetation was integrated before 
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the map units were described and delineated. The 
information on vegetation and soils was used mainly to 
delineate map units in the field. 

Plant associations are used in the mapping process 
to help identify map units. The associations are 
combinations of late successional overstories and 
groups of associated understory and ground flora 
species. Species groups are associated with the map 
unit. Species composition may vary, however, within the 
map units, and any given species may be absent from a 
species group at a particular site. In some instances the 
plant association does not reflect soil characteristics 
and potential. In areas that have no diagnostic plant 
communities because of natural variability or 
disturbance, soil and landform variables alone serve as 
differentiating map unit criteria. 

Plant associations have been determined for the map 
units in the National Forest part of the survey area. The 
primary plant association, specified at the end of the 
description of these map units in the section "Detailed 
Soil Map Units,” is the most diagnostic association for 
the landforms and soils of the map unit. 

The following paragraphs describe the plant 
associations in the survey area. The paragraphs specify 
the landform and soil type for each association, the 
potential late successional overstory and diagnostic 
understory, and the ground flora species characteristic 
of the association. 

Black oak (Quercus velutina)-white oak (Quercus 
alba)-blueberry (Vaccinium angustifolium).—This 
plant association is characteristic of dry, nutrient-poor 
areas of sandy soils. The potential late successional 
natural vegetation includes species that have adapted 
to harsh conditions and frequent fires. This vegetation is 
represented by overstory species of black oak (Quercus 
velutina), white oak (Quercus alba), and northern pin 
oak (Quercus ellipsoidalis). The main distinguishing 
ground flora and understory species are blueberry 
(Vaccinium angustifolium), cowwheat (Melampyrum), 
trailing arbutus (Epigaea repens), huckleberry 
(Gaylussacia baccala), brackenfern (Pteridium 
aquilinum), red maple (Acer rubrum) seedlings, and oak 
(Quercus spp.) seedlings. 

Mixed oak (Quercus spp.)-red maple (Acer 
rubrum)-starflower (Trientalis borealis).—This plant 
association is primarily on sandy soils that exhibit weak 
spodic development. The common potential late 
successional overstory species are black oak (Quercus 
velutina), white oak (Quercus alba), northern red oak 
(Quercus rubra), red maple (Acer rubrum), red pine 
(Pinus resinosa), and eastern white pine (Pinus strobus). 
The main distinguishing ground flora and understory 
species are mapleleaf viburnum (Viburnum acerifolium), 
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brackenfern (Pteridium aquilinum), wintergreen 
(Gaultheria procumbens), starflower ( Trientalis borealis), 
blueberry (Vaccinium angustifolium), red maple (Acer 
rubrum) seedlings and saplings, and juneberry 
(Amelanchier spp.). 

Northern red oak (Quercus rubra)-red maple (Acer 
rubrum)-mapleleaf viburnum (Viburnum 
acerifolium).—This plant association is primarily in 
sandy morainal areas and in areas of well developed 
soils on lake plains. The common potential late 
successional overstory species are northern red oak 
(Quercus rubra), red maple (Acer rubrum), and eastern 
white pine (Pinus strobus). The main distinguishing 
ground flora and understory species are mapleleaf 
viburnum (Viburnum acerifofium), wild sarsaparilla 
(Aralia nudicaulis), wild lily of the valley (Maianthemum 
canadense), bigleaf aster (Aster macrophyllus), 
squawroot (Conopholis americana), red maple (Acer 
rubrum) seedlings and saplings, and witchhazel 
(Hammamelis virginiana). 

Sugar maple (Acer saccharum)-American beech 
(Fagus grandifolia)-clubmoss (Lycopodium 
obscurum and L. lucidulum).—This plant association 
is in areas on sandy moraines and sandy lake plains 
where the subsoil is dark. The common potential late 
successional overstory species are sugar maple (Acer 
saccharum), American beech (Fagus grandifolia), 
northern red oak (Quercus rubra), and red maple (Acer 
rubrum). The association is characterized by low 
diversity and coverage of flora along the forest floor. 
The main distinguishing understory and ground flora 
species are wild lily of the valley (Maianthemum 
canadense), clubmoss (Lycopodium obscurum and L. 
lucidulum), true Solomons seal (Polygonatum biflorum), 
sedge (Carex pedunculata), and sugar maple (Acer 
saccharum) seedlings. 

Northern red oak (Quercus rubra)-red maple (Acer 
rubrum)-leatherleat (Chamaedaphne calyculata)- 
blueberry (Vaccinium angustifolium).—This plant 
association is in areas of poorly drained, acidic sand on 
outwash plains and lake plains. The common potential 
late successional overstory species are northern red 
oak (Quercus rubra), black oak (Quercus velutina), white 
oak (Quercus alba), red maple (Acer rubrum), and 
eastern white pine (Pinus strobus). The characteristic 
species are suited to soils that are acidic and frequently 
anaerobic. The main distinguishing understory and 
ground flora species are leatherleaf (Chamaedaphne 
calyculata), blueberry (Vaccinium angustifolium), 
Labrador tea (Ledum groeniandicum), wintergreen 
(Gaultheria procumbens), dewberry (Rubus spp.), 
brackenfern (Pteridium aquilinum), and speckled alder 
(Alnus rugosa). 
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Red maple (Acer rubrum)-balsam fir (Abies 
balsemea)-bunchberry dogwood (Cornus 
canadensis).—This plant association is in areas of 
slightly acid to alkaline, sandy soils on outwash plains, 
flood plains, and lake plains. The common potential late 
successional overstory species are red maple (Acer 
rubrum), black ash (Fraxinus nigra), green ash (Fraxinus 
pennsylvanica), balsam fir (Abies balsemea), and 
eastern white pine (Pinus strobus). The main 
distinguishing understory and ground flora species are 
wild lily of the valley (Maianthemum canadense), 
bunchberry dogwood (Cornus canadensis), goldthread 
(Coptis groenlandica), wintergreen (Gaultheria 
procumbens), and shield fern (Dryopteris spinulosa). 

Mixed ash (Fraxinus spp.)-American basswood 
(Tilia americana)-downy yellow violet (Viola 
pubescens).—This plant association is on poorly 
drained, nutrient-rich, loamy soils and shallow, organic 
soils. It is on lakebeds, till plains, and flood plains. The 
common potential late successional overstory species 
are American basswood (Tilia americana), eastern 
hemlock (Tsuga canadensis), black ash (Fraxinus nigra), 
green ash (Fraxinus pennsylvanica), and northern 
whitecedar (Thuja occidentalis). The main distinguishing 
understory and ground flora species are downy yellow 
violet (Viola pubescens), maidenhair fern (Adiantum 
pedatum), cinnamon fern (Osmunda cinnamomea), Jack 
in the pulpit (Arisamea triphyllum), and bellwort ( Uvularia 
perfoliata). 

Black spruce (Picea mariana)-tamarack (Larix 
laricina)-Labrador tea (Ledum groenlandicum).—This 
plant association is on poorly drained, deep, dysic, 
organic soils in acidic bogs on outwash plains and lake 
plains. The overstory is sparse. Black spruce (Picea 
mariana) and tamarack (Larix laricina) are the 
dominant species. The main distinguishing understory 
and ground flora species are Labrador tea (Ledum 
groenlandicum), leatherleat (Chamaedaphne 
calyculata), sphagnum species, and speckled aider 
(Alnus rugosa). 

Northern whitecedar (Thuja occidentalis)-eastern 
hemlock (Tsuga canadensís)-Canada violet (Viola 
canadensis).—This plant association is on poorly 
drained, deep, euic, organic soils on flood plains, till 
plains, and lakebeds. The common potential late 
successional overstory species are northern whitecedar 
(Thuja occidentalis), eastern hemlock (Tsuga 
canadensis), white spruce (Picea glauca), and black ash 
(Fraxinus nigra). The main distinguishing understory and 
ground flora species are Canada violet (Viola 
canadensis), maidenhair fern (Adiantum pedatum), 
bedstraw (Galium spp.), and wild lily of the valley 
(Maianthemum canadense). 
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Windbreaks and Environmental Plantings 


Philip Dakin, state forester, Natural Resources Conservation 
Service, helped prepare this section. 


Over half of all the erosion damage in Oceana 
County is caused by the wind. Soil blowing is especially 
severe if row crops are grown in areas of sandy soils. 
Individual windstorms in the county during April and 
May often each erode as much as 15 tons of soil from 
such areas. Additionally, such crops as snap beans and 
asparagus are severely “sand blasted” by the 
windblown soil. 

A windbreak of trees and shrubs is one of the 
conservation measures used to control soil blowing. 
Other conservation measures, such as annual and 
perennial vegetative barriers, stripcropping, crop 
residue management, and cover crops, can be used 
with the windbreaks to provide a complete system of 
protection against soil blowing. 

A windbreak shelters a downwind area equal to 
about 10 times the height of the windbreak. The 
sheltering effect reduces soil loss, the extent of crop 
damage, the evapotranspiration rate, livestock 
exposure, farmstead damage, and home heating costs 
and keeps snow on the fields. In addition, the 
windbreak provides shelter, food, and nesting areas for 
wildlife. 

Windbreaks have esthetic value; help to screen 
houses, buildings, and livestock enterprises; contro! 
odors on sites for the livestock enterprises; abate noise 
from farming activities, highways, and industrial areas; 
and increase the value of land. 

A planted windbreak consists of broadleaf and 
coniferous trees or shrubs, the spacing and number of 
which depend on the purpose of the windbreak. Each 
windbreak is designed for the specific site conditions, 
resource problems, and landowner objectives. To 
ensure plant survival and a viable windbreak, a healthy 
stock of suitable species should be planted properly on 
a well prepared site and maintained through weed 
control, protection against animals, and replacement of 
dead or damaged plants. 

Table 9 shows the height that locally grown trees and 
shrubs are expected to reach in 20 years on suitable 
soils in the county. The estimates in table 9 are based 
on measurements and observations of established 
plantings that have been given adequate care. They 
can be used as a guide in planning windbreaks. 
Additional information on planning windbreaks and 
planting and caring for trees and shrubs can be 
obtained from local offices of the Natural Resources 
Conservation Service. 
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Recreation 


Numerous opportunities for recreation are available 
in Oceana County. The county has about 150,000 acres 
of forest land, 65 inland lakes, and 27 miles of shoreline 
along Lake Michigan. About 48,000 acres of Federal 
land and 1,700 acres of State land are suitable for 
fishing, hunting, boating, camping, picnicking, hiking, 
swimming, snowmobiling, and cross-country skiing. A 
22-mile bike trail extends from Hart to Montague. The 
main public lands available for recreational uses are the 
Pentwater River State Game Area, Silver Lake State 
Park, Charles Mears State Park, and 12 county parks. 

The soils of the survey area are rated in table 10 
according to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil 
features, such as wetness, slope, and texture of the 
surface layer. Susceptibility to flooding is considered. 
Not considered in the ratings, but important in 
evaluating a site, are the location and accessibility of 
the area, the size and shape of the area and its scenic 
quality, vegetation, access to water, potential water 
impoundment sites, and access to public sewer lines. 
The capacity of the soil to absorb septic tank effluent 
and the ability of the soil to support vegetation are also 
important. Soils subject to flooding are limited for 
recreational uses by the duration and intensity of 
flooding and the season when flooding occurs. In 
planning recreational facilities, onsite assessment of the 
height, duration, intensity, and frequency of flooding is 
essential. 

In table 10, the degree of soil limitation is expressed 
as slight, moderate, or severe. Slight means that soil 
properties are generally favorable and that limitations 
are minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be 
offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in table 10 can be supplemented by 
other information in this survey, for example, 
interpretations for septic tank absorption fields in table 
13 and interpretations for dwellings without basements 
and for local roads and streets in table 12. 

Camp areas require site preparation, such as shaping 
and leveling the tent and parking areas, stabilizing 
roads and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
heavy foot traffic and some vehicular traffic. The best 
soils have gentle slopes and are not wet or subject to 
flooding during the period of use. The surface has few 
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or no stones, absorbs rainfall readily but remains firm, 
and is not dusty when dry. Strong slopes and stones or 
boulders can greatly increase the cost of constructing 
campsites. 

Picnic areas are subject to heavy foot traffic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones that increase the cost of shaping sites or of 
building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones, is firm after rains, and is not 
dusty when dry. 

Paths and trails for hiking and horseback riding 
should require little or no cutting and filling. The best 
soils are not wet, are firm after rains, are not dusty 
when dry, and are not subject to flooding more than 
once a year during the period of use. They have 
moderate slopes and few or no stones on the surface. 


Wildlife Habitat 


The habitat for wildlife in Oceana County is diverse. 
It includes heavily wooded areas, open farmland, and 
many streams, inland lakes, and wetlands that support 
diverse populations of fish and wildlife. 

The streams and lakes in the county provide habitat 
for large populations of sunfish, perch, largemouth 
bass, smallmouth bass, northern pike, and bullheads. 
The rivers and streams are popular among fishermen 
for their trout, salmon, and steelhead. 

The plant and animal communities in the county 
include many species recognized by the State of 
Michigan as rare, threatened, or endangered. These 
species include the common loon, prairiesmoke, 
pitcher's thistle, and clustered broomrape. 

Soils affect the kind and amount of vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The kind and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat 
can be created or improved by planting appropriate 
vegetation, by maintaining the existing plant cover, or 
by promoting the natural establishment of desirable 
plants. 

In table 11, the soils in the survey area are rated 
according to their potential for providing habitat for 
various kinds of wildlife. This information can be used in 
planning parks, wildlife refuges, nature study areas, and 
other developments for wildlife; in selecting soils that 
are suitable for establishing, improving, or maintaining 
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specific elements of wildlife habitat; and in determining 
the intensity of management needed for each element 
of the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. A rating of good indicates that the element or 
kind of habitat is easily established, improved, or 
maintained. Few or no limitations affect management, 
and satisfactory results can be expected. A rating of fair 
indicates that the element or kind of habitat can be 
established, improved, or maintained in most places. 
Moderately intensive management is required for 
satisfactory results. A rating of poor indicates that 
limitations are severe for the designated element or 
kind of habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor indicates 
that restrictions for the element or kind of habitat are 
very severe and that unsatisfactory results can be 
expected. Creating, improving, or maintaining habitat is 
impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and 
features that affect the growth of grain and seed crops 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface 
stoniness, and flooding. Soil temperature and soil 
moisture are also considerations. Examples of grain 
and seed crops are buckwheat, corn, wheat, millet, 
oats, and rye. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flooding, 
and slope. Soil temperature and soil moisture are also 
considerations. Examples of grasses and legumes are 
orchardgrass, red clover, and alfalfa. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds. Soil 
properties and features that affect the growth of these 
plants are depth of the root zone, texture of the surface 
layer, available water capacity, wetness, surface 
stoniness, and flooding. Soil temperature and soil 
moisture are also considerations. Examples of wild 
herbaceous plants are goldenrod, aster, and dandelion. 

Hardwood trees and woody understory produce nuts 
or other fruit, buds, catkins, twigs, bark, and foliage. 
Soil properties and features that affect the growth of 
hardwood trees and shrubs are depth of the root zone, 
available water capacity, and wetness. Examples of 
these plants are oak, aspen, cherry, apple, hawthorn, 
and autumn-olive. 
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Coniferous plants furnish browse and seeds. Soil 
properties and features that affect the growth of 
coniferous trees, shrubs, and ground cover are depth of 
the root zone, available water capacity, and wetness. 
Examples of coniferous plants are pine, spruce, fir, and 
cedar. 

Weiland plants are annual and perennial wild 
herbaceous plants that grow on moist or wet sites. 
Submerged or floating aquatic plants are excluded. Soil 
properties and features affecting wetland plants are 
texture of the surface layer, wetness, reaction, salinity, 
slope, and surface stoniness. Examples of wetland 
plants are smartweed, wild millet, wildrice, cattail, 
rushes, and sedges. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control 
structures. Soil properties and features affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shallow 
water areas are marshes, waterfowl feeding areas, and 
ponds. 

The habitat for various kinds of wildlife is described 
in the following paragraphs. 

Habitat for openland wildlife consists of cropland, 
pasture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas 
produce grain and seed crops, grasses and legumes, 
and wild herbaceous plants. Wildlife attracted to these 
areas include pheasant, meadowlark, field sparrow, 
cottontail, and coyote. 

Habitat for woodland wildlife consists of areas of 
deciduous plants or coniferous plants or both and 
associated grasses, legumes, and wild herbaceous 
plants. Wildlife attracted to these areas include wild 
turkey, ruffed grouse, woodpeckers, raccoon, deer, and 
bear. 

Habitat for wetland wildlife consists of open, marshy 
or swampy shallow water areas. Some of the wildlife 
attracted to such areas are wading birds, muskrat, and 
mink. 


Engineering 


This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. Ratings are given 
for building site development, sanitary facilities, 
construction materials, and water management. The 
ratings are based on observed performance of the soils 
and on the estimated data and test data in the "Soil 
Properties" section. 
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Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the soil within a depth of 5 or 6 feet. 
Because of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
Soil. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
section. Local ordinances and regulations should be 
considered in planning, in site selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section. During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, soil wetness, 
depth to a seasonal high water table, slope, likelihood 
of flooding, natural soil structure aggregation, and soil 
density. Data were collected about kinds of clay 
minerals, mineralogy of the sand and silt fractions, and 
the kind of adsorbed cations. Estimates were made for 
erodibility, permeability, corrosivity, shrink-swell 
potential, available water capacity, and other behavioral 
characteristics affecting engineering uses. 

This information can be used to evaluate the 
potential of areas for residential, commercial, industrial, 
and recreational uses; make preliminary estimates of 
construction conditions; evaluate alternative routes for 
roads, streets, highways, pipelines, and underground 
cables; evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; plan 
detailed onsite investigations of soils and geology; 
locate potential sources of gravel, sand, earthfill, and 
topsoil; plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and predict performance of proposed 
small structures and pavements by comparing the 
performance of existing similar structures on the same 
or similar soils. 

The information in the tables, along with the soil 
maps, the soil descriptions, and other data provided in 
this survey, can be used to make additional 
interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 
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Building Site Development 


Table 12 shows the degree and kind of soil 
limitations that affect shallow excavations, dwellings 
with and without basements, small commercial 
buildings, local roads and streets, and lawns and 
landscaping. The limitations are considered slight if soil 
properties and site features are generally favorable for 
the indicated use and limitations are minor and easily 
overcome; moderate if soil properties or site features 
.are not favorable for the indicated use and special 
planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so 
difficult to overcome that special design, significant 
increases in construction costs, and possibly increased 
maintenance are required. Special feasibility studies 
may be required where the soil limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. The ease of digging, 
filling, and compacting is affected by depth to a 
cemented pan or a very firm, dense layer; soil texture; 
and slope. The time of the year that excavations can be 
made is affected by depth to a seasonal high water 
table and the susceptibility of the soil to flooding. The 
resistance of the excavation walls or banks to sloughing 
or caving is affected by soil texture and depth to the 
water table. 

Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are 
made for small commercial buildings without 
basements, for dwellings with basements, and for 
dwellings without basements. The ratings are based on 
soil properties, site features, and observed performance 
of the soils. A high water table, flooding, shrinking and 
swelling, and organic layers can cause the movement of 
footings. A high water table, depth to a cemented pan, 
slope, and flooding affect the ease of excavation and 
construction. Landscaping and grading that require cuts 
and fills of more than 5 or 6 feet are not considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. 
They have a subgrade of cut or fill soil material; a base 
of gravel, crushed rock, or stabilized soil material; and a 
flexible or rigid surface. Cuts and fills are generally 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to a cemented pan, a high water table, 
flooding, and slope affect the ease of excavating and 
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grading. Soil strength (as inferred from the engineering 
classification of the soil), shrink-swell potential, frost 
action potential, and depth to a high water table affect 
the traffic-supporting capacity. 

Lawns and landscaping require soils on which turf 
and ornamental trees and shrubs can be established 
and maintained. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Soil reaction, a high water table, depth to a 
cemented pan, the available water capacity in the upper 
40 inches, and the content of salts, sodium, and sulfidic 
materials affect plant growth. Flooding, wetness, slope, 
stoniness, and the amount of sand, clay, or organic 
matter in the surface layer affect trafficability after 
vegetation is established. 


Sanitary Facilities 


Table 13 shows the degree and kind of soil 
limitations that affect septic tank absorption fields, 
sewage lagoons, and sanitary landfills. The limitations 
are considered slight if soil properties and site features 
are generally favorable for the indicated use and 
limitations are minor and easily overcome; moderate if 
soil properties or site features are not favorable for the 
indicated use and special planning, design, or 
maintenance is needed to overcome or minimize the 
limitations; and severe if soil properties or site features 
are so unfavorable or so difficult to overcome that 
special design, significant increases in construction 
costs, and possibly increased maintenance are 
required. 

Table 13 also shows the suitability of the soils for 
use as daily cover for landfill. A rating of good indicates 
that soil properties and site features are favorable for 
the use and good performance and low maintenance 
can be expected; fair indicates that soil properties and 
site features are moderately favorable for the use and 
one or more soil properties or site features make the 
soil less desirable than the soils rated good; and poor 
indicates that one or more soil properties or site 
features are unfavorable for the use and overcoming 
the unfavorable properties requires special design, extra 
maintenance, or costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank is distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, a high water table, depth to a cemented 
pan, and flooding affect absorption of the effluent. A 
cemented pan can interfere with installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
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surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel are less than 4 feet below 
the base of the absorption field, if slope is excessive, or 
if the water table is near the surface. There must be 
unsaturated soil material beneath the absorption field to 
filter the effluent effectively. Many local ordinances 
require that this material be of a certain thickness. 

Sewage lagoons are shallow ponds constructed to 
hold sewage while aerobic bacteria decompose the 
solid and liquid wastes. Lagoons should have a nearly 
level floor surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are designed to hold 
the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil material for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. 

Table 13 gives ratings for the natural soil that makes 
up the lagoon floor.. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. 
The ratings are based on soil properties, site features, 
and observed performance of the soils. Considered in 
the ratings are slope, permeability, a high water table, 
depth to a cemented pan, flooding, and content of 
organic matter. 

Excessive seepage resulting from rapid permeability 
in the soil or a water table that is high enough to raise 
the level of sewage in the lagoon causes a lagoon to 
function unsatisfactorily. Pollution results if seepage is 
excessive or if floodwater overtops the lagoon. A high 
content of organic matter is detrimental to proper 
functioning of the lagoon because it inhibits aerobic 
activity. Slope and cemented pans can cause 
construction problems. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste 
is placed in a trench. It is spread, compacted, and 
covered daily with a thin layer of soil excavated at the 
site. In an area landfill, the waste is placed in 
successive layers on the surface of the soil. The waste 
is spread, compacted, and covered daily with a thin 
layer of soil from a source away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground- 
water pollution. Ease of excavation and revegetation 
should be considered. 

The ratings in table 13 are based on soil properties, 
site features, and observed performance of the soils. 
Permeability, depth to a cemented pan, a high water 
table, slope, and flooding affect both types of landfill. 
Texture, stones and boulders, highly organic layers, soil 
reaction, and content of salts and sodium affect trench 
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landfills. Unless otherwise stated, the ratings apply only 
to that part of the soil within a depth of about 6 feet. For 
deeper trenches, a limitation rated slight or moderate 
may not be valid. Onsite investigation is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 
difficult to spread; sandy soils are subject to soil 
blowing. 

After soil material has been removed, the soil 
material remaining in the borrow area must be thick 
enough over a cemented pan or the water table to 
permit revegetation. The soil material used as final 
cover for a landfill should be suitable for plants. The 
surface layer generally has the best workability, more 
organic matter, and the best potential for plants. 
Material from the surface layer should be stockpiled for 
use as the final cover. 


Construction Materials 


Table 14 gives information about the soils as a 
source of roadfill, sand, gravel, and topsoil. The soils 
are rated good, fair, or poor as a source of roadfill and 
topsoil. They are rated as a probable or improbable 
source of sand and gravel. The ratings are based on 
soil properties and site features that affect the removal 
of the soil and its use as construction material. Normal 
compaction, minor processing, and other standard 
construction practices are assumed. Each soil is 
evaluated to a depth of 5 or 6 feet. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index 
properties provides detailed information about each soil 
layer. This information can help to determine the 
suitability of each layer for use as roadfill. The 
performance of soil after it is stabilized with lime or 
cement is not considered in the ratings. 

The ratings are based on soil properties, site 
features, and observed performance of the soils. The 
thickness of suitable material is a major consideration. 
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The ease of excavation is affected by large stones, a 
high water table, and slope. How well the soil performs 
in place after it has been compacted and drained is 
determined by its strength (as inferred from the 
engineering classification of the soil} and shrink-swell 
potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, a low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils rated fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have a moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
‘a high shrink-swell potential, many stones, or slopes of 
more than 25 pércent. They are wet and have a water 
table at a depth of less than 1 foot. They may have 
layers of suitable material, but the material is less than 
3 feet thick. 

Sand and gravel are natural aggregates suitable for 
commercial use with a minimum of processing. They 
are used in many kinds of construction. Specifications 
for each use vary widely. In table 14, only the 
probability of finding material in suitable quantity is 
evaluated. The suitability of the material for specific 
purposes is not evaluated, nor are factors that affect 
excavation of the material. 

The properties used to evaluate the soil as a source 
of sand or gravel are gradation of grain sizes (as 
indicated by the engineering classification of the soil), 
the thickness of suitable material, and the content of 
rock fragments. Kinds of rock, acidity, and stratification 
are given in the soil series descriptions. Gradation of 
grain sizes is given in the table on engineering index 
properties. 

A soil rated as a probable source has a layer of 
clean sand or gravel or a layer of sand or gravel that is 
up to 12 percent silty fines. This material must be at 
least 3 feet thick and less than 50 percent, by weight, 
large stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as 
shale and siltstone, are not considered to be sand and 
gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 
inches of a soil is evaluated for use as topsoil. Also 
evaluated is the reclamation potential of the borrow 
area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
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texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, and toxic material. 

Soils rated good have friable, loamy material to a 
depth of at least 40 inches. They are free of stones and 
cobbles, have little or no gravel, and have slopes of 
less than 8 percent. They are naturally fertile or 
respond well to fertilizer and are not so wet that 
excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have 
a relatively high content of clay, soils that have only 20 
to 40 inches of suitable material, soils that have an 
appreciable amount of gravel or stones, or soils that 
have slopes of 8 to 15 percent. The soils are not so wet 
that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large 
amount of gravel or stones, have slopes of more than 
15 percent, or have a seasonal high water table at or 
near the surface. 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. 
Organic matter greatly increases the absorption and 
retention of moisture and nutrients for plant growth. 


Water Management 


Table 15 gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soil limitations are given for pond reservoir 
areas; embankments, dikes, and levees; and aquifer-fed 
excavated ponds. The limitations are considered slight if 
soil properties and site features are generally favorable 
for the indicated use and limitations are minor and are 
easily overcome; moderate if soil properties or site 
features are not favorable for the indicated use and 
special planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so 
difficult to overcome that special design, significant 
increase in construction costs, and possibly increased 
maintenance are required. 

This table also gives for each soil the restrictive 
features that affect drainage, irrigation, and grassed 
waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
Seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to permeable material. Excessive slope 
can affect the storage capacity of the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 


Oceana County, Michigan 


material for embankment fill. The ratings apply to the 
soil material below the surface layer to a depth of about 
5 feet. It is assumed that soil layers will be uniformly 
mixed and compacted during construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 
depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
compaction characteristics. Unfavorable features 
include less than § feet of suitable material and a high 
content of stones or boulders, organic matter, or salts 
or sodium. A high water table affects the amount of 
usable material. It also affects trafficability. 

Aquifer-fed excavated ponds are pits or dugouts that 
extend to a ground-water aquifer or to a depth below a 
permanent water table. Excluded are ponds that are fed 
only by surface runoff and embankment ponds that 
impound water 3 feet or more above the original 
surface. Excavated ponds are affected by depth to a 
permanent water table, permeability of the aquifer, and 
quality of the water as inferred from the salinity of the 
soil. The content of large stones affects the ease of 
excavation. 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on depth to a 
cemented pan or to other layers that affect the rate of 
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water movement, permeability, depth to a high water 
table or depth of standing water if the soil is subject to 
ponding, slope, susceptibility to flooding, subsidence of 
organic layers, and the potential for frost action. 
Excavating and grading and the stability of ditchbanks 
are affected by depth to a cemented pan, large stones, 
slope, and the hazard of cutbanks caving. The 
productivity of the soil after drainage is adversely 
affected by extreme acidity or by toxic substances in 
the root zone, such as salts, sodium, or sulfur. 
Availability of drainage outlets is not considered in the 
ratings. 

Irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The 
design and management of an irrigation system are 
affected by depth to the water table, the need for 
drainage, flooding, available water capacity, intake rate, 
permeability, erosion hazard, and slope. The 
construction of a system is affected by large stones and 
depth to a cemented pan. The performance of a system 
is affected by the depth of the root zone, the amount of 
salts or sodium, and soil reaction. 

Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
surface water to outlets at a nonerosive velocity. Large 


stones, wetness, slope, and depth to a cemented pan 


affect the construction of grassed waterways. A hazard 
of soil blowing, low available water capacity, restricted 
rooting depth, toxic substances such as salts or sodium, 
and restricted permeability adversely affect the growth 
and maintenance of the grass after construction. 


Soil Properties 
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Data relating to soil properties are collected during 
the course of the soil survey. The data and the 
estimates of soil and water features, listed in tables, are 
explained on the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils 
and to delineate them on the soil maps. Samples are 
taken from some typical profiles and tested in the 
laboratory to determine grain-size distribution, plasticity, 
and compaction characteristics. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help to characterize 
key soils. 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classification, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


Engineering Index Properties 


Table 16 gives estimates of the engineering 
classification and of the range of index properties for 
the major layers of each soil in the survey area. Most 
soils have layers of contrasting properties within the 
upper 5 or 6 feet. 

Depth to the upper and lower boundaries of each 
layer is indicated. The range in depth and information 
on other properties of each layer are given for each soil 
series under the heading “Soil Series and Their 
Morphology.” 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are 
defined according to percentages of sand, silt, and clay 
in the fraction of the soil that is less than 2 millimeters 
in diameter (fig. 8). “Loam,” for example, is soil that is 7 
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Figure 8.—Percentages of clay, silt, and sand in the basic USDA 
soil textural classes. 


to 27 percent clay, 28 to 50 percent silt, and less than 
52 percent sand. If the content of particles coarser than 
sand is as much as about 15 percent, an appropriate 
modifier is added, for example, “gravelly.” Textural 
terms are defined in the Glossary. 

Classification of the soils is determined according to 
the Unified soil classification system (2) and the system 
adopted by the American Association of State Highway 
and Transportation Officials (1). - 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution 
of the fraction less than 3 inches in diameter and 
according to plasticity index, liquid limit, and organic 
matter content. Sandy and gravelly soils are identified 
as GW, GP, GM, GC, SW, SP, SM, and SC; silty and 
clayey soils as ML, CL, OL, MH, CH, and OH; and 
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highly organic soils as PT. Soils exhibiting engineering 
properties of two groups can have a dual classification, 
for example, CL-ML. 

The AASHTO system classifies soils according to 
those properties that affect roadway construction and 
maintenance. In this system, the fraction of a mineral 
soil that is Jess than 3 inches in diameter is classified in 
one of seven groups from A-1 through A-7 on the basis 


of grain-size distribution, liquid limit, and plasticity index. 


Soils in group A-1 are coarse grained and low in 
content of fines (silt and clay). At the other extreme, 
soils in group A-7 are fine grained. Highly organic soils 
are classified in group A-8 on the basis of visual 
inspection. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, 
A-2-5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional 
refinement, the suitability of a soil as subgrade material 
can be indicated by a group index number. Group index 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. 

Rock fragments 3 to 10 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis. The percentages are estimates 
determined mainly by converting volume percentage in 
the field to weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an ovendry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 

Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
estimates are based on test data from the survey area 
or from nearby areas and on field examination. 

The estimates of grain-size distribution, liquid limit, 
and plasticity index are generally rounded to the 
nearest 5 percent. Thus, if the ranges of gradation and 
Atterberg limits extend a marginal amount (1 or 2 
percentage points) across classification boundaries, the 
classification in the marginal zone is omitted in the 
table. 


Physical and Chemical Properties 


Table 17 shows estimates of some characteristics 
and features that affect soil behavior. These estimates 
are given for the major layers of each soil in the survey 
area. The estimates are based on field observations 
and on test data for these and similar soils. 
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Clay as a soil separate consists of mineral soil 
particles that are less than 0.002 millimeter in diameter. 
In this table, the estimated clay content of each major 
soil layer is given as a percentage, by weight, of the 
soil material that is less than 2 millimeters in diameter. 

The amount and kind of clay greatly affect the fertility 
and physical condition of the soil. They determine the 
ability of the soil to adsorb cations and to retain 
moisture. They influence shrink-swell potential, 
permeability, plasticity, the ease of soil dispersion, and 
other soil properties. The amount and kind of clay ina 
soil also affect tillage and earthmoving operations. 

Moist bulk density is the weight of soil (ovendry) per 
unit volume. Volume is measured when the soil is at 
field moisture capacity, that is, the moisture content at 
Y%-bar moisture tension. Weight is determined after 
drying the soil at 105 degrees C. In this table, the 
estimated moist bulk density of each major soil horizon 
is expressed in grams per cubic centimeter of soil 
material that is less than 2 millimeters in diameter. Bulk 
density data are used to compute shrink-swell potential, 
available water capacity, total pore space, and other 
soil properties. The moist bulk density of a soil indicates 
the pore space available for water and roots. A bulk 
density of more than 1.6 can restríct water storage and 
root penetration. Moist bulk density is influenced by 
texture, kind of clay, content of organic matter, and soil 
structure. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of 
downward movement of water when the soil is 
saturated. They are based on soil characteristics 
observed in the field, particularly structure, porosity, and 
texture. Permeability is considered in the design of soil 
drainage systems and septic tank absorption fields. 

Available water capacity refers to the quantity of 
water that the soil is capable of storing for use by 
plants. The capacity for water storage is given in inches 
of water per inch of soil for each major soil layer. The 
capacity varies, depending on soil properties that affect 
the retention of water and the depth of the root zone. 
The most important properties are the content of 
organic matter, soil texture, bulk density, and soil 
structure. Available water capacity is an important factor 
in the choice of plants or crops to be grown and in the 
design and management of irrigation systems. Available 
water capacity is not an estimate of the quantity of 
water actually available to plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and 
is expressed as a range in pH values. The range in pH 
of each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
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fertility and stabilization, and in determining the risk of 
corrosion. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture. Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and 
type of clay minerals in the soil. The size of the load on 
the soil and the magnitude of the change in soil 
moisture content influence the amount of swelling of 
Soils in place. Laboratory measurements of swelling of 
undisturbed clods were made for many soils. For 
others, swelling was estimated on the basis of the kind 
and amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to 
buildings, roads, and other structures. Special design is 
often needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
classes are low, a change of less than 3 percent; 
moderate, 3 to 6 percent; and high, more than 6 
percent. Very high, greater than 9 percent, is sometimes 
used. 

Erosion factor K indicates the susceptibility of a soil 
to sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Equation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of silt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K range from 0.05 to 0.69. 
The higher the value, the more susceptible the soil is to 
sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum 
average annual rate of soil erosion by wind or water 


that can occur without affecting crop productivity over a ' 


sustained period. The rate is in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to soil 
blowing in cultivated areas. The groups indicate the 
susceptibility to soil blowing. Soils are grouped 
according to the following distinctions: 

1. Coarse sands, sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
They are extremely erodible, and vegetation is difficult 
to establish. 

2. Loamy coarse sands, loamy sands, loamy fine 
sands, loamy very fine sands, and sapric soil material. 
These soils are very highly erodible. Crops can be 
grown if intensive measures to control soil blowing are 
used. 

3. Coarse sandy loams, sandy loams, fine sandy 
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loams, and very fine sandy loams. These soils are 
highly erodible. Crops can be grown if intensive 
measures to control soil blowing are used. 

4L. Calcareous loams, silt loams, clay loams, and 
silty clay loams. These soils are erodible. Crops can be 
grown if intensive measures to control soil blowing are 
used. 

4. Clays, silty clays, noncalcareous clay loams, and 
silty clay loams that are more than 35 percent clay. 
These soils are moderately erodible. Crops can be 
grown if measures to control soil blowing are used. 

5. Noncalcareous loams and silt loams that are less 
than 20 percent clay and sandy clay loams, sandy 
clays, and hemic soil material. These soils are slightly 
erodible. Crops can be grown if measures to control soil 
blowing are used. 

6. Noncalcareous loams and silt loams that are 
more than 20 percent clay and noncalcareous clay 
loams that are less than 35 percent clay. These soils 
are very slightly erodible. Crops can be grown if 
ordinary measures to control soil blowing are used. 

7. Sits, noncaicareous silty clay loams that are less 
than 35 percent clay, and fibric soil material. These 
soils are very slightly erodible. Crops can be grown if 
ordinary measures to control soil blowing are used. 

8. Soils that are not subject to soil blowing because 
of coarse fragments on the surface or because of 
surface wetness. 

Organic matter is the plant and animal residue in the 
soil at various stages of decomposition. In table 17, the 
estimated content of organic matter is expressed as a 
percentage, by weight, of the soil material that is less 
than 2 millimeters in diameter. 

The content of organic matter in a soil can be 
maintained or increased by returning crop residue to the 
soil. Organic matter affects the available water capacity, 
infiltration rate, and tilth. It is a source of nitrogen and 
other nutrients for crops. 


Soil and Water Features 


Table 18 gives estimates of various soil and water 
features. The estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped 
according to the infiltration of water when the soils are 
thoroughly wet and receive precipitation from long- 
duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (low 
runoff potential) wnen thoroughly wet. These consist 
mainly of deep, well drained to excessively drained 
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sands or gravelly sands. These soils have a high rate of 
water transmission. 

Group B. Soils having a moderate infiltration rate 
when thoroughly wet. These consist chiefly of 
moderately deep or deep, moderately well drained or 
well drained soils that have moderately fine texture to 
moderately coarse texture. These soils have a 
moderate rate of water transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 

Group D. Soils having a very slow infiltration rate 
(high runoff potential) when thoroughly wet. These 
consist chiefly of clays that have a high shrink-swell 
potential, soils that have a permanent high water table, 
soils that have a claypan or clay layer at or near the 
surface, and soils that are shallow over nearly 
impervious material. These soils have a very slow rate 
of water transmission. 

If a soil is assigned to two hydrologic groups in table 
18, the first letter is for drained areas and the second is 
for undrained areas. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams, by runoff from adjacent 
slopes, or by tides. Water standing for short periods 
after rainfall or snowmelt is not considered flooding, nor 
is water in swamps and marshes. 

Table 18 gives the frequency and duration of flooding 
and the time of year when flooding is most likely. 

Frequency, duration, and probable dates of 
occurrence are estimated. Frequency is expressed as 
none, rare, occasional, and frequent. None means that 
flooding is not probable; rare that it is unlikely but 
possible under unusual weather conditions (the chance 
of flooding is nearly 0 percent ta 5 percent in any year); 
occasional that it occurs infrequently under normal 
weather conditions (the chance of flooding is 5 to 50 
percent in any year); and frequent that it occurs often 
under normal weather conditions (the chance of 
flooding is more than 50 percent in any year). Duration 
is expressed as very brief if less than 2 days, brief if 2 
to 7 days, long if 7 days to 1 month, and very long if 
more than 1 month. Probable dates are expressed in 
months. About two-thirds to three-fourths of all flooding 
occurs during the stated period. 

The information is based on evidence in the soil 
profile, namely thin strata of gravel, sand, silt, or clay 
deposited by floodwater; irregular decrease in organic 
matter content with increasing depth; and little or no 
horizon development. 

Also considered are local information about the 
extent and levels of flooding and the relation of each 
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soil on the landscape to historic floods. Information on 
the extent of flooding based on soil data is less specific 
than that provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood frequency 
levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The estimates 
are based mainly on the evidence of a saturated zone, 
namely grayish colors or mottles in the soil. Indicated in 
table 18 are depth to the seasonal high water table; the 
kind of water table—that is, perched or apparent; and 
the months of the year that the water table commonly is 
high. A water table that is seasonally high for less than 
1 month is not indicated in table 18. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adequate time is 
allowed for adjustment in the surrounding soil. A 
perched water table is water standing above an 
unsaturated zone. In places an upper, or perched, water 
table ís separated from a lower one by a dry zone. 

Only saturated zones within a depth of about 6 feet 
are indicated. A plus sign preceding the range in depth 
indicates that the water table is above the surface of 
the soil. The first numeral in the range indicates how 
high the water rises above the surface. The second 
numeral indicates the depth below the surface. 

Subsidence is the settlement of organic soils or of 
saturated mineral soils of very low density. Subsidence 
generally results from either desiccation and shrinkage 
or oxidation of organic material, or both, following 
drainage. Subsidence takes place gradually, usually 
over a period of several years. Table 18 shows the 
expected initial subsidence, which usually is a result of 
drainage, and total subsidence, which results from a 
combination of factors. 

Potential frost action is the likelihood of upward or 


"lateral expansion of the soil caused by the formation of 


segregated ice lenses (frost heave) and the subsequent 
collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the 
freezing zone of the soil. Temperature, texture, density, 
permeability, content of organic matter, and depth to the 
water table are the most important factors considered in 
evaluating the potential for frost action. It is assumed 
that the soil is not insulated by vegetation or snow and 
is not artificially drained. Silty and highly structured, 
clayey soils that have a high water table in winter are 
the most susceptible to frost action. Well drained, very 
gravelly, or very sandy soils are the least susceptible. 
Frost heave and low soil strength during thawing cause 
damage mainly to pavements and other rigid structures. 
Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
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weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors as 
soil moisture, particle-size distribution, acidity, and 
electrical conductivity of the soil. The rate of corrosion 
of concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the 
soil. Special site examination and design may be 
needed if the combination of factors results in a severe 
hazard of corrosion. The steel in installations that 
intersect soil boundaries or soil layers is more 
susceptible to corrosion than steel in installations that 
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are entirely within one kind of soil or within one soil 
layer. 

For uncoated steel, the risk of corrosion, expressed 
as low, moderate, or high, is based on soil drainage 
class, total acidity, electrical resistivity near field 
capacity, and electrical conductivity of the saturation 
extract. 

For concrete, the risk of corrosion is also expressed 
as low, moderate, or high. It is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 
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Classification of the Soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (19). 
Beginning with the broadest, these categories are the 
order, suborder, great group, subgroup, family, and 
series. Classification is based on soil properties 
observed in the field or inferred from those observations 
or from laboratory measurements. Table 19 shows the 
Classification of the soils in the survey area. The 
categories are defined in the following paragraphs. 

ORDER. Eleven soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in sol. An 
example is Spodosol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Aquod (Aqu, 
meaning water, plus od, from Spodosol). 

GREAT GROUP. Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property 
of the soil. An example is Haplaquods (Hap/, meaning 
minimal horizonation, plus aquod, the suborder of the 
Spodosols that has an aquic moisture regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil. Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. An example is 
Entic Haplaquods. 

FAMILY. Families are established within a subgroup 
on the basis of physical and chemical properties and 


other characteristics that affect management. Generally, 
the properties are those of horizons below plow depth 
where there is much biological activity. Among the 
properties and characteristics considered are particle- 
size class, mineral content, temperature regime, depth 
of the root zone, consistence, moisture equivalent, 
slope, and permanent cracks. A family name consists of 
the name of a subgroup preceded by terms that indicate 
Soil properties. An example is sandy, mixed, mesic 
Entic Haplaquods. 

SERIES. The series consists of soils that have 
similar horizons in their profile. The horizons are similar 
in color, texture, structure, reaction, consistence, 
mineral and chemical composition, and arrangement in 
the profile. The texture of the surface layer or of the 
substratum can differ within a series. 


Soil Series and Their Morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. A pedon, a small 
three-dimensional area of soil, that is typical of the 
series in the survey area is described. The detailed 
description of each soil horizon follows standards in the 
"Soil Survey Manual" (22). Many of the technical terms 
used in the descriptions are defined in "Soil Taxonomy" 
(19). Unless otherwise stated, colors in the descriptions 
are for moist soil. Following the pedon description is the 
range of important characteristics of the soils in the 
series. 

The map units of each soil series are described in 
the section "Detailed Soil Map Units." 


Adrian Series 


The Adrian series consists of very poorly drained 
soils in depressions on ground moraines and outwash 
plains. These soils formed in 16 to 51 inches of mucky 
deposits that are underlain by sandy glacial drift. 
Permeability is moderately slow to moderately rapid in 
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the upper part of the profile and rapid in the lower part. 
Slope ranges from 0 to 2 percent. 

Typical pedon of Adrian muck, 2,100 feet west and 
50 feet south of the northeast corner of sec. 35, T. 15 
N., R. 16 W., Elbridge Township: 


(381---0 to 12 inches; muck, black (N 2/0) broken face 
and rubbed; about 5 percent fiber, less than 1 
percent rubbed; weak medium granular structure; 
friable; common fine and medium roots; neutral; 
clear wavy boundary. 

Oa2—12 to 18 inches; muck, black (N 2/0) broken face 
and rubbed; about 5 percent fiber, less than 1 
percent rubbed; weak medium subangular blocky 
structure; friable; few fine and medium roots; 
neutral; abrupt wavy boundary. 

Oa3—18 to 23 inches; muck, black (N 2/0) broken face 
and rubbed; about 30 percent fiber, 5 percent 
rubbed; weak medium subangular blocky structure; 
friable; about 3 percent woody fragments; neutral; 
abrupt wavy boundary. i 

Oa4—23 to 34 inches; muck, black (N 2/0) broken face 
and rubbed; about 5 percent fiber, less than 1 
percent rubbed; massive; friable; about 3 percent 
woody fragments; neutral; abrupt wavy boundary. 

Cg—34 to 60 inches; grayish brown (10YR 5/2) sand; 
single grain; loose; black (10YR 2/1) organic stains 
throughout; about 3 percent woody fragments; 
about 3 percent fine gravel; slightly alkaline. 


The thickness of the sapric material ranges from 16 
to 51 inches. The content of woody fragments ranges 
from 0 to 5 percent in the sapric material. The content 
of gravel ranges from 0 to 15 percent in the Cg horizon. 

The Cg horizon has hue of 10YR or is neutral in hue. 
It has value of 2 to 6 and chroma 0 to 4. It is sand or 
coarse sand. 


Aeric Haplaquods, Sandy, Ortstein 


These soils are sandy, mixed, mesic, ortstein Aeric 
Haplaquods. They are somewhat poorly drained soils 
on lake plains and outwash plains. They formed in 
sandy glaciofluvial deposits. Permeability is moderate in 
a cemented layer and rapid in the rest of the profile. 
Slope ranges from 0 to 4 percent. 

Reference pedon of Aeric Haplaquods, sandy, 
ortstein, nearly level, 380 feet south and 2,000 feet east 
of the northwest corner of sec. 22, T. 13 N., R. 16 W., 
Greenwood Township: 


Oi—0 to 1 inch; black (10YR 2/1), partially decomposed 
forest litter. 

ል--1 to 5 inches; very dark grayish brown (10YR 3/2) 
sand; weak medium granular structure; very friable; 
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many very fine and fine roots; strongly acid; abrupt 
wavy boundary. 

E—5 to 11 inches; pinkish gray (7.5YR 6/2) sand; few 
fine distinct strong brown (7.5YR 5/8) mottles; weak 
medium subangular blocky structure; very friable; 
strongly acid; abrupt irregular boundary. 

Bhsm—11 to 17 inches; dark reddish brown (5YR 3/2) 
sand; massive; moderately cemented ortstein; 
strongly acid; clear irregular boundary. 

Bs—17 to 24 inches; dark brown (7.5YR 4/4) sand; 
common fine distinct reddish yellow (7.5YR 6/8) 
mottles; single grain; loose; strongly acid; clear 
wavy boundary. 

BC—24 to 31 inches; brown (7.5YR 5/4) sand; single 
grain; loose; strongly acid; gradual wavy boundary. 

C—31 to 60 inches; yellowish brown (10YR 5/4) sand; 
single grain; loose; strongly acid. 


The thickness of the solum ranges from 20 to 40 
inches. The ortstein layer ranges from 2 to 30 inches in 
thickness and is slightly cemented to strongly 
cemented. The content of gravel ranges from 0 to 5 
percent throughout the profile. 

The A horizon has hue of 10YR or 7.5YR, value of 2 
to 4, and chroma of 1 to 3. The E horizon has hue of 
10YR or 7.5YR, value of 5 to 7, and chroma of 1 to 3. 
The A and E horizons are dominantly sand, but the 
range includes fine sand and loamy sand. 

The Bhsm horizon has hue of 5YR or 7.5YR, value of 
2 to 4, and chroma of 2 or 3. The cementation is 
discontinuous in some pedons. The horizon is more 
than 90 percent ortstein. The Bs horizon has hue of 
7.5YR, value of 3 to 5, and chroma of 4. The BC 
horizon has hue of 10YR or 7.5YR, value of 5 to 7, and 
chroma of 4 to 6. The Bhsm, Bs, and BC horizons are 
sand, coarse sand, or loamy sand. 

The C horizon has hue of 10YR or 7.5YR, value of 5 
to 7, and chroma of 2 to 4. It is dominantly sand, but in 
some pedons strata of fine sand, coarse sand, or loamy 
sand are below a depth of 40 inches. 


Alfic Haplorthods, Sandy 


These soils are sandy, mixed, mesic Alfic 
Haplorthods. They are well drained soils on ground 
moraines and end moraines. They formed in sandy and 
loamy glacial deposits. Permeability is rapid. Slope 
ranges from 0 to 30 percent. 

Reference pedon of Alfic Haplorthods, sandy, in an 
area of Alfic Haplorthods, sandy over loamy-Alfic 
Haplorthods, sandy complex, nearly level and 
undulating, 20 feet north and 210 feet west of the 
southeast corner of sec. 7, T. 16 Ν., R. 15 W., Colfax 
Township: 


Oceana County, Michigan 


Oe—0 to 2 inches; black (10YR 2/1), partially 
decomposed hardwood leaf litter. 

A—2 to 4 inches; very dark grayish brown (10YR 3/2) 
loamy sand, grayish brown (10YR 5/2) dry; weak 


fine granular structure; very friable; many very fine - 


and fine roots; moderately acid; clear irregular 
boundary. 

E—4 to 6 inches; light gray (10YR 7/2) sand; weak fine 
granular structure; very friable; many very fine and 
fine roots; moderately acid; clear irregular boundary. 

851--6 to 10 inches; dark yellowish brown (10YR 4/4) 
sand; weak medium subangular blocky structure; 
loose; moderately acid; gradual wavy boundary. 

Bs2—10 to 24 inches; yellowish brown (10YR 5/6) 
sand; single grain; loose; moderately acid; abrupt 
wavy boundary. 

Bs3—24 to 42 inches; brownish yellow (10YR 6/6) 
sand; single grain; loose; moderately acid; clear 
irregular boundary. 

2Bt—42 to 52 inches; dark brown (7.5YR 4/4) sandy 
loam; weak medium subangular blocky structure; 
few distinct dark brown (7.5YR 3/4) clay films on 
faces of peds; friable; slightly acid; abrupt wavy 
boundary. 

3C1—52 to 84 inches; light yellowish brown (10YR 6/4) 
sand; single grain; loose; slightly acid. 

3C2—84 to 92 inches; yellowish brown (10YR 5/6) 
loamy sand; single grain; loose; slightly acid. 

3C3—92 to 99 inches; light yellowish brown (10YR 6/4) 
sand; single grain; loose; slightly acid. 


The thickness of the solum ranges from 20 to 45 
inches. The thickness of the loamy deposits ranges 
from 3 to 20 inches. The content of gravel ranges from 
0 to 10 percent throughout the profile. 

The A horizon has hue of 10YR, value of 2 to 4, and 
chroma of 1 or 2. The E horizon has hue of 10YR or 
7.5YR, value of 5 to 7, and chroma of 2 to 4. The A and 
E horizons are sand or loamy sand. Some pedons do 
not have an E horizon. 

The Bs horizon has hue of 5YR or 10YR and value 
and chroma of 3 to 6. It is sand or loamy sand. Some 
pedons have a BC horizon. This horizon is as much as 
10 inches thick. It is loamy sand or sand. 

The 2Bt horizon has hue of 7.5YR or 5YR, value of 3 
to 5, and chroma of 3 to 6. It is sandy loam, fine sandy 
loam, clay loam, loam, or silty clay loam. 

The 3C horizon has hue of 7.5YR or 10YR, value of 
5 to 7, and chroma of 4 to 6. It stratified sand to sandy 
clay loam. 


Alfic Haplorthods, Sandy Over Loamy 


These soils are sandy over loamy, mixed, mesic Alfic 
Haplorthods. They are well drained soils on end 
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moraines and ground moraines. They formed in sandy 
glacial drift over loamy glacial drift. Permeability is rapid 
in the sandy material and moderately slow in the loamy 
material. Slope ranges from 0 to 30 percent. 

Reference pedon of Alfic Haplorthods, sandy over 
loamy, in an area of Alfic Haplorthods, sandy over 
loamy-Alfic Haplorthods, sandy complex, nearly level 
and undulating, 2,420 feet west and 450 feet south of 
the northwest corner of sec. 7, T. 16 N., R. 15 W., 
Colfax Township: 


ዕ--0 to 1 inch; black (10YR 2/1), partially decomposed 
hardwood leaf litter. 

A—1 to 3 inches; very dark grayish brown (10YR 3/2) 
sand, dark grayish brown (10YR 4/2) dry; weak fine 
granular structure; very friable; many very fine and 
fine roots; moderately acid; clear irregular boundary. 

E—3 to 5 inches; grayish brown (10YR 5/2) sand; weak 
fine granular structure; very friable; many fine roots; 
moderately acid; clear irreguiar boundary. 

851---5 to 8 inches; dark yellowish brown (10YR 4/4) 
sand; weak medium subangular blocky structure; 
loose; moderately acid; gradual wavy boundary. 

Bs2—8 to 22 inches; yellowish brown (10YR 5/6) sand; 
weak medium subangular blocky structure; loose; 
moderately acid; abrupt irregular boundary. 

2Bt—22 to 34 inches; brown (7.5ΥΗ 5/4) sandy clay 
loam; moderate medium subangular blocky 
structure; firm; dark yellowish brown (10YR 4/4) 
clay films on faces of peds; common fine roots; 
neutral; abrupt wavy boundary. 

3C1—34 to 73 inches; light yellowish brown (10YR 6/4) 
sand; single grain; loose; neutral; gradual wavy 
boundary. 

3C2—73 to 91 inches; yellowish brown (10YR 5/6) fine 
sand; single grain; loose; neutral; abrupt irregular 
boundary. 

4C—91 to 99 inches; yellowish brown (10YR 5/4) sandy 
clay loam; neutral. 


The thickness of the solum ranges from 20 to 40 
inches. The thickness of the sandy material in the upper 
part of the profile also ranges from 20 to 40 inches. The 
thickness of the fine-loamy material ranges from 6 to 30 
inches. The content of gravel ranges from 0 to 10 
percent in the sandy material in the upper part of the 
profile and from 0 to 5 percent in the lower part of the 
profile. 

The A horizon has hue of 10YR, value of 2 to 4, and 
chroma of 1 or 2. The E horizon has hue of 10YR or 
7.5YR, value of 5 to 7, and chroma of 2 to 4. The A and 
E horizons are sand or loamy sand. 

The Bs horizon has hue of 5YR to 10YR and value 
and chroma of 3 to 6. It is sand, fine sand, or loamy 
sand. Some pedons have a BC horizon. This horizon is 
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as much as 10 inches thick. It is loamy sand or sand. 

The 2Bt horizon has hue of 5YR or 7.5YR and value 
and chroma of 3 to 6. It is sandy clay loam, clay loam, 
silt loam, or silty clay loam. 

The 3C horizon has hue of 7.5YR or 10YR, value of 
5 to 7, and chroma of 4 to 6. It is stratified sand to 
sandy clay loam. 

The 4C horizon has hue of 7.5YR or 10YR, value of 
4 to 6, and chroma of 4 or 5. It is dominantly sandy clay 
loam, silt loam, or silty clay loam. In some pedons, 
however, it has strata of sand, fine sand, or loamy 
sand. The strata are less than 3 inches thick. 


Algansee Series 


The Algansee series consists of somewhat poorly 
drained, rapidly permeable soils on flood plains. These 
soils formed in sandy alluvium. Slope ranges from 0 to 
3 percent. 

Typical pedon of Algansee loamy fine sand, 
occasionally flooded, 1,700 feet south and 100 feet east 
of the northwest corner of sec. 27, T. 14 N., R. 18 W., 
Benona Township: 


Ap—0 to 8 inches; very dark grayish brown (10YR 3/2) 
loamy fine sand, brown (10YR 5/3) dry; moderate 
fine granular structure; very friable; neutral; abrupt 
wavy boundary. 

C1—8 to 15 inches; brown (10YR 5/3) loamy fine sand; 
few fine distinct strong brown (7.5YR 5/6) mottles; 
weak coarse subangular blocky structure parting to 
single grain; very friable; few fine roots; very dark 
gray (10YR 3/1) organic stains throughout; neutral; 
clear irregular boundary. 

C2—15 to 33 inches; brown (10YR 5/3) sand; common 
fine distinct strong brown (7.5YR 5/6) and few fine 
distinct light brownish gray (10YR 6/2) mottles; 
single grain; loose; few fine roots; very dark grayish 
brown (10YR 3/2) varves of loamy sand 16 inch to 3 
inches thick; very dark gray (10YR 3/1) organic 
stains throughout; neutral; abrupt wavy boundary. 

C3—393 to 36 inches; light yellowish brown (10YR 6/4) 
sand; common fine faint light brownish gray (10YR 
6/2) mottles; single grain; loose; very dark gray 
(10YR 3/1) organic stains throughout; about 2 
percent fine gravel; slightly alkaline; abrupt wavy 
boundary. 

C4—36 to 44 inches; light yellowish brown (10YR 6/4) 
sand; common coarse prominent strong brown 
(7.5YR 4/6) mottles; single grain; loose; very dark 
gray (10YR 3/1) organic stains throughout; about 2 
percent fine gravel; neutral; abrupt wavy boundary. 

C5—44 to 60 inches; very dark gray (10YR 3/1) loamy 
fine sand; common medium faint dark gray (10YR 
4/1) mottles; massive; friable; thin strata of black 
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(10YR 2/1) mucky loamy sand 1 to 3 inches thick; 
very dark gray (10YR 3/1) organic stains 
throughout; about 5 percent woody fragments; 
slightly alkaline. 


The content of gravel ranges from 0 to 3 percent 
throughout the profile. The content of organic carbon 
irregularly decreases with increasing depth. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It is dominantly loamy fine sand, but 
the range includes fine sand. 

The C horizon has hue of 7.5YR or 10YR, value of 3 
to 6, and chroma of 2 to 4. It is loamy fine sand or 
sand. 


Altmar Series 


The Altmar series consists of somewhat poorly 
drained, rapidly permeable soils on valley trains and 
outwash plains. These soils formed in sandy 
glaciofluvial deposits. Slope ranges from 0 to 3 percent. 

Typical pedon of Altmar loamy fine sand, 0 to 3 
percent slopes, 800 feet west and 50 feet north of the 
southeast corner of sec. 5, T. 14 N., R. 17 W., Shelby 
Township: 


Ap—O to 9 inches; black (10YR 2/1) loamy fine sand, 
dark gray (10YR 4/1) dry; weak medium granular 
structure; friable; about 3 percent fine and medium 
gravel; slightly acid; abrupt smooth boundary. 

Bw1—9 to 21 inches; yellowish brown (10YR 5/4) loamy 
sand; common medium distinct light brownish gray 
(10YR 6/2) mottles; weak medium subangular 
blocky structure; very friable; about 7 percent fine 
and medium gravel; neutral; clear wavy boundary. 

Bw2—21 to 24 inches; strong brown (7.5 YR 4/6) loamy 
sand; common fine distinct light brownish gray 
(10YH 6/2) mottles; weak medium subangular 
blocky structure; very friable; about 15 percent fine 
and medium gravel; about 2 percent cobbles; 
neutral; clear wavy boundary. 

2C—24 to 60 inches; brown (10YR 5/3) gravelly sand; 
common fine distinct light brownish gray (10YR 6/2) 
mottles; single grain; loose; about 30 percent fine, 
medium, and coarse gravel; about 4 percent 
cobbles; strong effervescence; moderately alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 18 to 36 inches. The content of 
gravel ranges from 1 to 20 percent in the solum. 

The Ap horizon has hue of 10YR, value of 2 or 3, 
and chroma of 1 or 2. It is dominantly loamy fine sand, 
but the range includes loamy sand and sandy loam. 

The Bw horizon has hue of 7.5YR or 10YR, value of 
4 or 5, and chroma of 3 to 6. It is loamy sand or sand. 


Oceana County, Michigan 


The 2C horizon has hue of 10YR, value of 5 or 6, 
and chroma of 2 or 3. It is gravelly sand or stratified 
sand and gravel. The content of gravel ranges from 15 
to 30 percent. 


Alvin Series 


The Alvin series consists of well drained, moderately 
rapidly permeable soils on outwash plains and terraces. 
These soils formed in loamy glaciofluvial deposits over 
sandy glaciofluvial deposits. Slope ranges from 0 to 18 
percent. 

Typical pedon of Alvin fine sandy loam, in an area of 
Alvin-Spinks complex, 0 to 6 percent slopes, 1,060 feet 
west and 30 feet north of the southeast corner of sec. 
13, T. 16 Ν., R. 16 W., Crystal Township: 


Ap—0 to 8 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam, light brownish gray (10YR 6/2) dry; 
weak medium granular structure; friable; about 2 
percent fine gravel; neutral; abrupt smooth 
boundary. 

E—8 to 15 inches; yellowish brown (10YR 5/4) fine 
sandy loam; weak medium subangular blocky 
structure; very friable; about 2 percent fine gravel; 
neutral; clear wavy boundary. 

Bt—15 to 22 inches; strong brown (7.5YR 5/6) fine 
sandy loam; moderate medium subangular blocky 
structure; friable; colloid in bridges between mineral 
grains; about 5 percent fine gravel; neutral; clear 
irregular boundary. 

BUE'—22 to 31 inches; about 90 percent strong brown 
(7.5YR 4/6) fine sandy loam (Bt); single grain; weak 
medium subangular blocky structure parting to 
massive; friable; colloid in bridges between mineral 
grains; surrounded by isolated remnants of pale 
brown (10YR 6/3) fine sandy loam (E^); about 3 
percent fine gravel; neutral; abrupt wavy boundary. 

2E and Bt—31 to 80 inches; pale brown (10YR 6/3) 
sand (E); single grain; discontinuous lamellae of 
dark brown (7.5YR 4/4) loamy sand (Bt) that are 1⁄4 
inch to 2 inches thick and have a total thickness of 
more than 6 inches; massive; friable; about 2 
percent fine gravel; neutral. 


The thickness of the solum ranges from 20 to 40 
inches. The content of gravel ranges from 0 to 10 
percent throughout the profile. 

The Ap horizon has hue of 10YR, value of 3 or 4, 
and chroma of 2. It is dominantly fine sandy loam, but 
the range includes sandy loam and loamy fine sand. 

The E horizon has hue of 10YR or 7.5YR, value of 4 
or 5, and chroma of 2 to 4. It is fine sandy loam, sandy 
loam, or loamy fine sand. 
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The Bt horizon has hue of 7.5YR, value of 4 or 5, 
and chroma of 4 to 6. It is fine sandy loam, sandy loam, 
or loam. 

The E’ part of the Bt/E’ horizon has colors and 
textures similar to those of the E horizon. The Bt part 
has colors and textures similar to those of the Bt 
horizon. 

The E part of the 2E and Bt horizon has hue of 
10YR, value of 5 or 6, and chroma of 3 or 4. The Bt 
part has hue of 7.5YR, value of 4 or 5, and chroma of 4 
to 6. It is loamy sand or fine sandy loam. 


Aquic Udipsamments 


These soils are mixed, mesic Aquic Udipsamments. 
They are moderately well drained, rapidly permeable 
soils on outwash plains and flood plains. They formed in 
sandy outwash. Slope ranges from 0 to 4 percent. 

Reference pedon of Aquic Udipsamments, nearly 
level, 1,120 feet east and 150 feet south of the 
northwest corner of sec. 22, T. 13 N., R. 16 W., Otto 
Township: 


ዕፀ--0 to 1 inch; partially decomposed hardwood leaf 
litter. 

A—1 to 3 inches; very dark gray (10YR 3/1) sand; weak 
fine granular structure; very friable; many fine roots; 
strongly acid; clear wavy boundary. 

E—3 to 7 inches; brown (10YR 5/3) sand; weak fine 
and medium granular structure; very friable; strongly 
acid; clear wavy boundary. 

Bw—7 to 23 inches; dark yellowish brown (10YR 4/6) 
sand; weak fine subangular blocky structure; friable; 
strongly acid; gradual wavy boundary. 

BC—23 to 41 inches; yellowish brown (10YR 5/4) sand; 
common medium distinct light brownish gray (10YR 
6/2) mottles; weak medium subangular blocky 
structure; friable; strongly acid; gradual wavy 
boundary. 

C—41 to 60 inches; yellowish brown (10YR 5/4) sand; 
common medium distinct light brownish gray (10YR 
6/2) mottles; single grain; loose; strongly acid. 


The thickness of the solum ranges from 25 to 60 
inches. The content of gravel ranges from 0 to 10 
percent in the solum. 

The A horizon has hue of 10YR, value of 2 to 4, and 
chroma of 1 to 3. It is dominantly sand, but the range 
includes loamy sand. 

The E horizon has hue of 10YR, value of 5 to 7, and 
chroma of 2 to 4. It is sand or loamy sand. It is 0 to 10 
inches thick. 

The Bw horizon has hue of 10YR and value and 
chroma of 4 to 6. It is sand, loamy sand, or fine sand. 
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The BC and C horizons have hue of 10YR, value of 5 
or 6, and chroma of 3 to 6. Some pedons have strata of 
loamy sand to fine sandy loam below a depth of 60 
inches. 


Argic Udipsamments 


These soils are mixed, mesic Argic Udipsamments. 
They are excessively drained, rapidly permeable soils 
on outwash plains and moraines. They formed in sandy 
outwash and glacial till. Slope ranges from 0 to 30 
percent. 

Reference pedon of Argic Udipsamments, nearly 
level and undulating, 400 feet west and 450 feet north 
of the southeast corner of sec. 4, T. 13 N., R. 15 W., 
Greenwood Township: 


Oe—0 to 1 inch; black (10YR 2/1), partially 
decomposed hardwood leaf litter; many very fine 
and fine roots. 

A—1 to 3 inches; very dark grayish brown (10YR 3/2) 
sand; weak fine granular structure; very friable; 
many fine roots; strongly acid; clear wavy boundary. 

Bwi—3 to 18 inches; dark yellowish brown (10YR 4/6) 
sand; weak medium subangular blocky structure; 
very friable; common fine and medium roots; 
strongly acid; gradual wavy boundary. 

Bw2—18 to 31 inches; yellowish brown (10YR 5/6) 
sand; single grain; loose; few fine and medium 
roots; slightly acid; gradual wavy boundary. 

E and Bt—31 to 99 inches; light yellowish brown (10YR 
6/4) sand (E); single grain; loose; lamellae of strong 
brown (7.5YR 4/6) and brown (7.5YR 5/4) loamy 
sand (Bt) that are 4 to 1 inch thick and have a total 
thickness of less than 6 inches; about 10 percent 
gravel; slightly acid. 


The thickness of the solum ranges from 30 to more 
than 100 inches. The content of gravel ranges from 0 to 
15 percent throughout the profile. 

The A horizon has hue of 10YR, value of 2 to 4, and 
chroma of 1 to 3. 

The Bw horizon has hue of 10YR or 7.5YR and value 
and chroma of 3 to 6. It is sand or coarse sand. 

The E part of the E and Bt horizon has hue of 10YR, 
value of 5 to ?, and chroma of 4 to 6. It is sand or 
coarse sand. The Bt part occurs as lamellae of loamy 
sand, loamy fine sand, or coarse sandy loam. The 
lamellae are % inch to 2 inches thick and have a total 
thickness of less than 6 inches within a depth of 60 
inches. They have hue of 7.5YR or 5YR, value of 4 or 
5, and chroma of 4 to 6. Some pedons have strata of 
loamy sand to fine sandy loam below a depth of 60 
inches. The strata are 1 to 6 inches thick. 
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Arkona Series 


The Arkona series consists of somewhat poorly 
drained soils on ground moraines and lake plains. 
These soils formed in sandy glaciofluvial deposits over 
clayey glacial till or in clayey glaciolacustrine deposits. 
Permeability is rapid in the upper part of the profile and 
very slow in the lower part. Slope ranges from 0 to 3 
percent. 

Typical pedon of Arkona loamy fine sand, 0 to 3 
percent slopes, 2,400 feet west and 1,520 feet south of 
the northeast corner of sec. 23, T. 15 N., R. 15 W., 
Leavitt Township: 


ልሁ--0 to 7 inches; very dark gray (10YR 3/1) loamy fine 
sand, grayish brown (10YR 5/2) dry; weak fine 
granular structure; very friable; strongly acid; abrupt 
smooth boundary. 

E—7 to 14 inches; grayish brown (10YR 5/2) fine sand; 
single grain; loose; very dark gray (10YR 3/1) 
organic stains; strongly acid; abrupt irregular 
boundary. 

851---14 to 17 inches; dark brown (7.5YR 4/4) fine 
sand; common medium distinct strong brown 
(7.5YR 5/6) mottles; single grain; loose; about 25 
percent chunks of weakly cemented, dark reddish 
brown (5YR 3/2) ortstein; slightly acid; gradual 
broken boundary. 

Bs2—17 to 26 inches; strong brown (7.5YR 4/6) fine 
sand; common fine prominent light brownish gray 
(10YR 6/2) mottles; weakly cemented in place; 
single grain; loose; slightly acid; clear wavy 
boundary. 

Bs3—26 to 31 inches; strong brown (7.5YR 5/6) fine 
sand; common coarse prominent light brownish gray 
(10YR 6/2) mottles; single grain; loose; slightly acid; 
clear wavy boundary. 

2Bt—31 to 36 inches; dark brown (7.5YR 4/4) silty clay; 
common medium distinct light yellowish brown 
(10YR 6/4) mottles; strong medium subangular 
blocky structure; firm; few prominent gray (5Y 5/1) 
clay films on faces of peds; neutral; abrupt wavy 
boundary. 

2C—36 to 60 inches; brown (SYR 5/3) silty clay; 
common medium distinct strong brown (7.5YR 5/8) 
and many medium prominent gray (5Y 5/1) mottles; 
massive; firm; about 5 percent fine gravel; strong 
effervescence; moderately alkaline. 


Depth to the 2Bt horizon ranges from 20 to 40 
inches. The content of gravel ranges from 0 to 5 
percent throughout the profile. 

The Ap horizon has hue of 10YR, value of 2 to 4, 
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and chroma of 1 or 2. It is dominantly loamy fine sand, 
but the range includes loamy sand and fine sand. 

The E horizon has hue of 10YR, value of 5 or 6, and 
chroma of 1 or 2. It is fine sand, sand, or loamy sand. 

The Bs horizon has hue of 5YR to 10YR, value of 3 
to 6, and chroma of 4 to 6. It is fine sand or sand. 

The 2Bt horizon has hue of 7.5YR, value of 4 to 6, 
and chroma of 2 to 4. It is silty clay or silty clay loam. 

The 2C horizon has hue of 5YR or 7.5YR, value of 5 
or 6, and chroma of 2 to 4. It is silty clay or silty clay 
loam. 


Arkport Series 


The Arkport series consists of well drained, 
moderately rapidly permeable soils on glacial deltas and 
outwash plains. These soils formed in glaciofluvial 
deposits. Slope ranges from 0 to 18 percent. 

Typical pedon of Arkport loamy very fine sand, in an 
area of Arkport-Chelsea complex, O to 6 percent slopes, 
2,400 feet west and 2,500 feet north of the southeast 
corner of sec. 11, T. 13 N., R. 17 W., Grant Township: 


ልሁ--0 to 8 inches; dark brown (10YR 4/3) loamy very 
fine sand, pale brown (10YR 6/3) dry; moderate fine 
granular structure; friable; moderately acid; abrupt 
smooth boundary. 

E—8 to 22 inches; yellowish brown (10YR 5/4) loamy 
very fine sand; massive; friable; strongly acid; 
abrupt wavy boundary. 

E and Bt—22 to 60 inches; pale brown (10YR 6/3) very 
fine sand (E); lamellae of strong brown (7.5YR 5/6) 
very fine sandy loam (Bt) that are % inch to 2 
inches thick and have a total thickness of more than 
6 inches; moderate thick platy structure; friable; 
strongly acid. 


The thickness of the solum ranges from 40 to more 
than 60 inches. Depth to the uppermost lamella ranges 
from 15 to 30 inches. 

The Ap horizon has hue of 10YR, value of 3 to 5, 
and chroma of 2 or 3. It is dominantly loamy very fine 
sand, but the range includes loamy fine sand and fine 
sand. 

The E horizon has hue of 10YR or 7.5YR, value of 5 
or 6, and chroma of 3 or 4. It is loamy very fine sand or 
very fine sand. 

The E part of the E and Bt horizon has colors and 
textures similar to those of the E horizon. The Bt part 
occurs as lamellae that are 1⁄4 inch to 2 inches thick and 
have a total thickness of more than 6 inches. The 
lamellae have hue of 7.5YR or 10YR, value of 3 to 5, 
and chroma of 3 to 6. They are very fine sandy loam or 
loamy very fine sand. 
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Benona Series 


The Benona series consists of excessively drained 
soils on end moraines, ground moraines, outwash 
plains, and lake plains. These soils formed in sandy 
glacial drift. Permeability is rapid throughout the profile 
or is rapid in the upper part of the profile and moderate 
in the lower part. Slope ranges from 0 to 70 percent. 

Typical pedon of Benona sand, 0 to 6 percent slopes, 
1,340 feet west and 1,980 feet north of the southeast 
corner of sec. 34, T. 15 N., R. 17 W., Hart Township: 


Ap—9O to 8 inches; dark brown (10YR 3/3) sand, grayish 
brown (10YR 5/2) dry; weak fine granular structure; 
very friable; about 3 percent fine gravel; very 
strongly acid; abrupt smooth boundary. 

Bs1—8 to 16 inches; dark brown (7.5YR 4/4) sand; 
weak medium subangular blocky structure; very 
friable; about 1 percent fine gravel; strongly acid; 
clear wavy boundary. 

Bs2—16 to 24 inches; strong brown (7.5 YR 4/6) sand; 
single grain; loose; about 3 percent fine gravel; 
strongly acid; gradual wavy boundary. 

Bs3—24 to 46 inches; dark yellowish brown (10YR 4/4) 
sand; single grain; loose; about 2 percent fine 
gravel; strongly acid; abrupt wavy boundary. 

E and Bt—46 to 60 inches; pale brown (10YR 6/3) sand 
(E); single grain; loose; discontinuous lamellae of 
strong brown (7.5YR 4/6) loamy sand (Bt) that are 
ሃ to ' inch thick and have a total thickness of 
less than 6 inches; weak fine granular structure; 
very friable; about 2 percent fine gravel; moderately 
acid. 


The thickness of the solum ranges from 50 to more 
than 60 inches. Depth to the uppermost lamella ranges 
from 34 to 55 inches. The content of gravel ranges from 
0 to 15 percent throughout the profile. 

The Ap horizon has hue of 10YR, value of 2 to 4, 
and chroma of 1 to 3. It is dominantly sand, but the 
range includes fine sand, loamy sand, and loamy fine 
sand. Some pedons have an E horizon. 

The Bs horizon has hue of 7.5 YR, value of 3 to 6, 
and chroma of 4 to 6. It is sand, fine sand, or loamy 
sand. 

The E part of the E and Bt horizon has hue of 10YR 
or 7.5YR, value of 5 or 6, and chroma of 2 to 4. The Bt 
part occurs as lamellae that are ^e to 1⁄4 inch thick and 
have a total thickness of less than 6 inches. The 
lamellae have hue of 7.5YR or 10YR, value of 3 to 5, 
and chroma of 3 to 6. They are sand or loamy sand. 

Some pedons have a band of clay loam at a depth of 
70 to 95 inches. The band is 1 to 12 inches thick. 
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Bono Series 


The Bono series consists of very poorly drained, 
slowly permeable soils on lake plains and in 
depressional areas on ground moraines. These soils 
formed in clayey glacial till and glaciolacustrine 
deposits. Slope ranges from 0 to 2 percent. 

Typical pedon of Bono silt loam, 550 feet south and 
125 feet east of the northwest corner of sec. 2, T. 15 
N., R. 17 W., Hart Township: 


Αρ--0 to 11 inches; very dark gray (10YR 3/1) silt loam, 
gray (10YR 5/1) dry; moderate medium granular 
structure; friable; slightly alkaline; abrupt smooth 
boundary. 

BA—11 to 16 inches; dark gray (5Y 4/1) silty clay loam; 
common medium prominent light olive brown (2.5Y 
5/6) motties; moderate medium subangular blocky 
structure; firm; few very dark gray (10YR 3/1) 
organic stains; slightly alkaline; clear wavy 
boundary. 

Bg—16 to 26 inches; light gray (5Y 6/1) silty clay loam; 
common medium prominent light olive brown (2.5Y 
5/6) mottles; strong medium subangular blocky 
structure; firm; few very dark gray (10YR 3/1) 
organic stains; slightly alkaline; clear wavy 
boundary. 

BCg—26 to 32 inches; light gray (5Y 6/1) silty clay 
loam; common medium prominent light olive brown 
(2.5Y 5/6) mottles; strong medium subangular 
blocky structure; firm; few very dark gray (10YR 3/1) 
organic stains; slight effervescence; slightly alkaline; 
clear wavy boundary. 

Cg—32 to 60 inches; olive gray (5Y 5/2) and light 
yellowish brown (2.5Y 6/4) silty clay loam; common 
coarse prominent light olive brown (2.5Y 5/6) 
mottles; massive; firm; strong effervescence; 
moderately alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 25 to 40 inches. The content of 
gravel is 0 to 2 percent throughout the profile. 

The Ap horizon has hue of 10YR or is neutral in hue. 
It has value of 2 or 3 and chroma of 0 to 2. It is 
dominantly silt loam, but the range includes silty clay 
loam. 

The Bg horizon has hue of 5Y to 10YR, value of 4 to 
6, and chroma of 1 or 2. It is silty clay loam, silty clay, 
or clay. 

The Cg horizon has hue of 5Y or 2.5Y, value of 3 to 
6, and chroma of 1 to 3. It is silty clay loam, silty clay, 
or clay. 
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Capac Series 


The Capac series consists of somewhat poorly 
drained, moderately slowly permeable soils on ground 
moraines. These soils formed in loamy glacial till. Slope 
ranges from 0 to 4 percent. 

Typical pedon of Capac fine sandy loam, 0 to 4 
percent slopes, 220 feet east and 60 feet south of the 
northwest corner of sec. 12, T. 13 Ν., R. 15 W., 
Greenwood Township: 


Ap—0 to 9 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam, light brownish gray (10YR 6/2) dry; 
moderate medium granular structure; friable; very 
dark grayish brown (10YR 3/2) organic stains; about 
2 percent fine and medium gravel; slightly acid; 
abrupt smooth boundary. 

E—9 to 14 inches; brown (10YR 5/3) fine sandy loam; 
few medium prominent strong brown (7.5 YR 5/8) 
and few fine faint light brownish gray (10YR 6/2) 
mottles; moderate medium granular structure; 
friable; about 3 percent fine gravel; neutral; clear 
wavy boundary. 

Bt/E—14 to 17 inches; about 60 percent brown (7.5YR 
4/4) clay loam (Bt); common dark brown (7.5YR 
3/2) clay skins on faces of peds; surrounded by 
brown (10YR 5/3) fine sandy loam (E); common 
coarse prominent strong brown (7.5YR 5/6 and 
7.5 YR 5/8) and common medium distinct light 
brownish gray (10YR 6/2) mottles; moderate 
medium subangular blocky structure; friable; 
common distinct pale brown (10YR 6/3) silt coatings 
on faces of peds; about 4 percent fine and medium 
gravel; neutral; clear wavy boundary. 

Bt—17 to 36 inches; brown (7.5YR 4/4) silty clay loam; 
common medium distinct strong brown (7.5YR 5/8) 
and many fine distinct gray (5Y 5/1) mottles; 
moderate medium subangular blocky structure; firm; 
common dark brown (7.5YR 3/2) clay films on faces 
of peds; pale brown (10YR 6/3) silt coatings on 
faces of peds; about 4 percent fine and medium 
gravel; neutral; clear wavy boundary. 

C1—36 to 48 inches; brown (10YR 5/3) loam; common 
fine distinct gray (BY 5/1) and common medium 
distinct strong brown (7.5YR 5/6) mottles; massive; 
firm; about 6 percent fine and medium gravel; slight 
effervescence; moderately alkaline; clear wavy 
boundary. 

C2—45 to 80 inches; brown (10YR 5/4) loam; common 
medium prominent gray (5Y 5/1) and common 
medium distinct strong brown (7.5YR 5/6) mottles; 
massive; firm; many soft light gray (10YR 7/1) 
accumulations of calcium carbonate; about 6 
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percent fine and medium gravel; strong 
effervescence; moderately alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 26 to 40 inches. The content of 
gravel ranges from 1 to 10 percent throughout the 
solum. 

The Ap horizon has hue of 10YR, value of 3 or 4, 
and chroma of 1 to 3. It is dominantly fine sandy loam, 
but the range includes loam and silt loam. 

The E horizon has hue of 10YR, value of 5 or 6, and 
chroma of 1 to 3. It is fine sandy loam, loam, or sandy 
loam. 

The Bt part of the BYE horizon and the Bt horizon 
have hue of 10YR or 7.5YR, value of 4 to 6, and 
chroma of 3 to 6. They are silty clay loam or clay loam. 
The E part of the Bt/E horizon has colors and textures 
similar to those of the E horizon. 

The C horizon has hue of 10YR to 2.5Y, value of 4 to 
6, and chroma of 2 to 6. It is loam or clay loam. 


Carlisle Series 


The Carlisle series consists of very poorly drained, 
moderately slowly permeable to moderately rapidly 
permeable soils in depressions on outwash plains, lake 
plains, and ground moraines. These soils formed in 
woody, mucky deposits more than 51 inches thick. 
Slope ranges from 0 to 2 percent. 

Typical pedon of Carlisle muck, in an area of 
Houghton and Carlisle soils, 1,300 feet north and 50 
feet west of the southeast corner of sec. 12, T. 14 N., 
R. 15 W., Newfield Township: 


081---0 to 10 inches; muck, black (N 2/0) broken face 
and rubbed; about 10 percent fiber, less than 1 
percent rubbed; weak medium granular structure; 
friable; about 5 percent woody fragments; common 
fine, medium, and coarse roots; neutral; abrupt 
smooth boundary. 

Oa2—10 to 21 inches; muck, black (SYR 2/1) broken 
face and rubbed; about 10 percent fiber, less than 1 
percent rubbed; massive; friable; about 15 percent 
woody fragments; few fine and medium roots; 
neutral; clear smooth boundary. 

Oa3—21 to 42 inches; muck, black (N 2/0) broken face 
and rubbed; about 15 percent fiber, less than 1 
percent rubbed; massive; friable; about 3 percent 
woody fragments; neutral; clear smooth boundary. 

Oa4—42 to 60 inches; muck, black (N 2/0) broken face 
and rubbed; about 30 percent fiber, 10 percent 
rubbed; massive; friable; about 15 percent woody 
fragments; neutral. 
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The organic material is more than 51 inches thick. 
The organic fibers are derived primarily from woody 
material. The content of woody fragments ranges from 3 
to 15 percent throughout the profile. 

The surface tier has hue of 10YR or is neutral in hue. 
It has value of 1 or 2 and chroma of 0 to 2. The 
subsurface tier has hue of 5YR or 10YR or is neutral in 
hue. ቪ has value of 2 or 3 and chroma of 0 to 2. 


Chelsea Series 


The Chelsea series consists of excessively drained, 
rapidly permeable soils on glacial deltas, lake plains, 
and end moraines. These soils formed in sandy eolian 
material. Slope ranges from 0 to 18 percent. 

Typical pedon of Chelsea fine sand, 0 to 6 percent 
slopes, 1,400 feet north and 1,490 feet west of the 
southeast corner of sec. 26, T. 13 Ν., R. 15 W., 
Greenwood Township: 


Ap—0 to 9 inches; very dark grayish brown (10YR 3/2) 
fine sand, grayish brown (10YR 5/2) dry; weak fine 
granular structure; very friable; slightly acid; abrupt 
smooth boundary. 

E1—9 to 17 inches; strong brown (7.5YR 4/6) fine sand; 
single grain; loose; about 2 percent fine gravel: 
neutral; gradual wavy boundary. 

E2—17 to 26 inches; yellowish brown (10YR 5/6) fine 
sand; single grain; loose; about 2 percent fine 
gravel; neutral; gradual wavy boundary. 

E3—26 to 39 inches; brownish yellow (10YR 6/6) fine 
sand; single grain; loose; neutral; gradual smooth 

* boundary. : i 

E and Bt—39 to 60 inches; light yellowish brown (10YR 
6/4) fine sand (E); discontinuous lamellae of strong 
brown (7.5YR 5/6) and dark brown (7.5YR 4/4) 
loamy fine sand (Bt) that are ιο to 1⁄4 inch thick and 
have a total thickness of less than 6 inches; single 
grain; loose; neutral. 


The thickness of the solum ranges from 48 to more 
than 60 inches. Depth to the uppermost lamella ranges 
from 36 to 50 inches. 

The Ap horizon has hue of 10YR, value of 3 or 4, 
and chroma of 2 to 4. It is dominantly fine sand, but the 
range includes loamy fine sand. The E horizon has hue 
of 7.5YR or 10YR and value and chroma of 4 to 6. 

The E part of the E and Bt horizon has colors and 
textures similar to those of the E horizon. The Bt part 
occurs as lamellae that are “ie to 1⁄4 inch thick and have 
a total thickness of less than 6 inches. The lamellae 
have hue of 7.5YR or 10YR, value of 3 to 5, and 
chroma of 3 to 6. They are fine sand or loamy fine 
sand. 
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Claybanks Series 


The Claybanks series consists of well drained, slowly 
permeable soils on ground moraines. These soils 
formed in clayey glacial till. Slope ranges from 1 to 12 
percent. 

Typical pedon of Claybanks silt loam, 1 to 6 percent 
slopes, 1,400 feet west and 20 feet south of the 
northeast corner of sec. 35, T. 13 N., R. 18 W., 
Claybanks Township: 


ልፁ--0 to 7 inches; very dark grayish brown (10YR 3/2) 
silt loam, grayish brown (10YR 5/2) dry; moderate 
medium granular structure; friable; about 3 percent 
fine gravel; neutral; abrupt smooth boundary. 

E/Bt—7 to 11 inches; about 65 percent light brownish 
gray (10YR 6/2) silt loam (E) occurring as tongues 
(more than 5 millimeters wide) that extend into or 
completely surround isolated remnants of reddish 
brown (5YR 4/4) silty clay (Bt); many medium 
distinct yellowish brown (10YR 5/6) mottles; 
moderate medium subangular blocky structure; firm; 
many faint reddish brown (5YR 4/3) clay films on 
faces of peds; few fine roots; very dark grayish 
brown (10YR 3/2) organic stains in root channels 
and pores; about 3 percent fine gravel; neutral; 
clear wavy boundary. 

Bti—11 to 17 inches; reddish brown (5YR 4/4) clay; 
few medium distinct yellowish brown (10YR 5/8) 
mottles; moderate medium subangular blocky 
structure parting to strong fine angular blocky; firm; 
few fine roots; many faint reddish brown (5YR 4/3) 
clay films on faces of peds; about 3 percent fine 
gravel; neutral; clear wavy boundary. 

Bt2—17 to 20 inches; brown (10YR 4/3) clay; common 
distinct dark gray (10YR 4/1) mottles; strong 
medium angular blocky structure; firm; few fine 
roots; many prominent reddish brown (5YR 4/3) clay 
films on faces of peds; about 3 percent fine gravel; 
slight effervescence; slightly alkaline; clear wavy 
boundary. 

C—20 to 60 inches; pale brown (10YR 6/3) clay; 
common fine distinct yellowish brown (10YR 5/6) 
mottles; massive; firm; common medium pinkish 
white (7.5YR 8/2) soft masses of time; about 5 
percent fine gravel; strong effervescence; 
moderately alkaline. 


The depth to free carbonates ranges from 18 to 36 
inches. The content of gravel ranges from 2 to 10 
percent throughout the profile. 

The Ap horizon has value of 3 or 4 and chroma of 1 
to 3. It is silt loam, loam, or clay loam. 

The E part of the E/Bt horizon has vaiue of 4 to 6 
and chroma of 2 or 3. It has textures similar to those of 
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the Ap horizon. The Bt part has colors and textures 
similar to those of the underlying Bt horizon. 

The Bt horizon has hue of SYR or 7.5YR, value of 4 
to 6, and chroma of 3 to 6. It is clay or silty clay. 

The C horizon has hue of 10YR or 7.5YR, value of 4 
to 6, and chroma of 3 or 4. It is clay or silty clay. 


Cohoctah Series 


The Cohoctah series consists of poorly drained, 
moderately rapidly permeable soils on flood plains. 
These soils formed in loamy alluvium. Slope ranges. 
from 0 to 2 percent. 

Typical pedon of Cohoctah fine sandy loam, 
occasionally flooded, 2,400 feet north and 620 feet east 
of the southwest corner of sec. 5, T. 15 N., R. 17 W., 
Hart Township: 


ል--0 to 15 inches; black (10YR 2/1) fine sandy loam, 
gray (10YR 5/1) dry; moderate medium granular 
structure; friable; many fine and medium roots; 
moderately alkaline; abrupt wavy boundary. 

C—15 to 25 inches; brown (10YR 5/3) fine sandy loam; 
many medium prominent strong brown (7.5ΥΗ͂ 4/6) 
mottles; weak medium subangular blocky structure 
parting to weak medium granular; friable; very dark 
brown (10YR 2/2) organic stains; common fine 
roots; moderately alkaline; clear wavy boundary. 

Cg1—25 to 30 inches; gray (5Y 5/1) loam; common 
medium prominent dark brown (7.5YR 5/6 and 
7.5YR 4/6) mottles; moderate coarse subangular 
blocky structure; friable; common very dark gray 
(10YR 3/1) organic stains; common fine roots; 
moderately alkaline; clear wavy boundary. 

Cg2—30 to 38 inches; dark gray (5Y 4/1) loam; few 
medium prominent dark brown (7.5YR 5/6) mottles; 
moderate coarse subangular blocky structure; 
friable; common very dark gray (10YR 3/1) organic 
stains; few fine roots; moderately alkaline; abrupt 
wavy boundary. 

Cg3—38 to 52 inches; very dark gray (10YR 3/1) silt 
loam; massive; firm; about 2 percent woody 
fragments; few fine roots; moderately alkaline; clear 
wavy boundary. 

Cg4—52 to 60 inches; very dark gray (10YR 4/1) silt 
loam; massive; firm; about 10 percent woody 
fragments; few fine roots; moderately alkaline. 


The content of gravel ranges from 0 to 3 percent 
throughout the profile. The content of organic carbon 
decreases irregularly with increasing depth. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It is fine sandy loam, loam, or sandy 
loam. 

The C horizon has hue of 5Y to 10YR, value of 3 to 
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6, and chroma of 1 to 4. It is dominantly fine sandy 
loam, loam, silt loam, or sandy loam. In some pedons, 
however, it has thin layers or lenses of sand or gravelly 
sand. 


Coloma Series 


The Coloma series consists of excessively drained, 
rapidly permeable soils on ground moraines, end 
moraines, and outwash plains. These soils formed in 
sandy glacial drift. Slope ranges from 0 to 35 percent. 

Typical pedon of Coloma sand, 6 to 18 percent 
slopes, 1,240 feet north and 1,300 feet west of the 
southeast corner of sec. 24, T. 14 N., R. 17 W., Shelby 
Township: 


ል--0 to 4 inches; very dark grayish brown (10YR 3/2) 
sand, brown (10YR 4/3) dry; weak fine granular 
structure; very friable; common fine and few 
medium roots; about 3 percent fine gravel; strongly 
acid; abrupt wavy boundary. 

E1—4 to 18 inches; yellowish brown (10YR 5/6) sand; 
weak fine granular structure parting to single grain; 
loose; few fine roots; about 3 percent fine gravel; 
very strongly acid; gradual wavy boundary. 

E2—18 to 35 inches; brownish yellow (10YR 6/6) sand; 
single grain; loose; few fine roots; about 5 percent 
fine gravel; strongly acid; gradual wavy boundary. 

E and B1—35 to 60 inches; light yellowish brown (10YR 
6/4) sand (E); single grain; loose; discontinuous 
lamellae of dark brown (10YR 4/4) loamy sand (Bt) 
that are ^s to Vs inch thick and have a total 
thickness of less than 6 inches; loose; clay bridging 
between sand grains; about 3 percent fine gravel; 
strongly acid. 


The thickness of the solum ranges from 50 to 60 
inches. Depth to the uppermost lamella ranges from 34 
to 45 inches. The content of gravel ranges from 0 to 10 
percent throughout the solum. 

The A horizon has hue of 10YR, value of 2 to 4, and 
chroma of 1 to 3. It is dominantly sand, but the range 
includes loamy sand. The E horizon has hue of 10YR or 
7.5YR and value and chroma of 4 to 6. 

The E part of the E and Bt horizon has colors and 
textures similar to those of the E horizon. The Bt part 
occurs as lamellae that are Ve to 1⁄4 inch thick and have 
a total thickness of less than 6 inches. The lamellae 
have hue of 7.5YR or 10YR, value of 3 to 5, and 
chroma of 3 to 6. They are loamy sand or sandy loam. 


Covert Series 


The Covert series consists of moderately well 
drained, rapidly permeable soils on outwash plains and 
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lake plains. These soils formed in sandy glacial drift. 
Slope ranges from 0 to 6 percent. 

Typical pedon of Covert sand, 0 to 6 percent slopes, 
2,200 feet east and 50 feet south of the northwest 
corner of sec. 34, T. 16 N., R. 18 W., Pentwater 
Township: 


ል--0 to 1 inch; black (10YR 2/1) sand, very dark gray 
(10YR 3/1) dry; weak fine granular structure; very 
friable; many medium roots; moderately acid; abrupt 
smooth boundary. 

E—1 to 4 inches; grayish brown (10YR 5/2) sand; weak 
fine granular structure; loose; common fine, 
medium, and coarse roots; moderately acid; clear 
wavy boundary. 

Bs1—4 to 16 inches; dark brown (7.5YR 4/4) sand; 
single grain; loose; few fine and common medium 
and coarse roots; moderately acid; clear irregular 
boundary. 

Bs2—16 to 29 inches; strong brown (7.5YR 5/6) sand; 
single grain; loose; few fine and medium roots; 
slightly acid; gradual wavy boundary. 

BC—29 to 33 inches; brownish yellow (10YR 6/6) sand; 
common fine faint light brownish gray (10YR 6/2) 
and common medium distinct strong brown (7.5YR 
5/8) mottles; single grain; loose; few medium roots; 
slightly acid; clear wavy boundary. 

C1—33 to 52 inches; pale brown (10YR 6/3) sand; 
common fine faint light brownish gray (10YR 6/2) 
mottles; single grain; loose; slightly acid; gradual 
wavy boundary. 

C2—52 to 60 inches; brown (10YR 5/3) sand; single 
grain; loose; slightly acid. 


The thickness of the solum ranges from 24 to 45 
inches. The content of gravel ranges from 0 to 5 
percent throughout the profile. 

The A horizon has hue of 7.5YR or 10YR, value of 2 
to 4, and chroma of 1. The E horizon has hue of 10YR 
or 7.5 YR, value of 4 to 7, and chroma of 1 to 3. The Bs 
horizon has hue of 7.5YR or 10YR and vaiue and 
chroma of 3 to 6. The C horizon has hue of 10YR or 
7.5YR, value of 4 to 7, and chroma of 1 to 8. 


Del Rey Series 


The Del Rey series consists of somewhat poorly 
drained, slowly permeable soils on lake plains. These 
Soils formed in clayey glaciolacustrine deposits. Slope 
ranges from 0 to 3 percent. 

Typical pedon of Del Rey silt loam, 0 to 3 percent 
slopes, 2,650 feet east and 2,300 feet north of the 
southwest corner of sec. 25, T. 15 N., R. 15 W., Leavitt 
Township: 


Ap—0 to 8 inches; very dark grayish brown (10YR 3/2) 
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silt loam, light gray (10YR 6/1) dry; moderate 
medium granular structure; friable; about 2 percent 
fine gravel; slightly alkaline; abrupt smooth 
boundary. 

Bt1—8 to 18 inches; brown (10YR 5/3) silty clay loam; 
common medium distinct yellowish brown (10YR 
5/6) and fine grayish brown (10YR 5/2) mottles; 
strong medium subangular blocky structure; firm; 
common medium gray (N 5/0) clay skins on faces οί 
peds; many fine grayish brown (10YR 5/2) silt 
coatings on faces of peds; common very dark 
grayish brown (10YR 3/2) organic stains; about 1 
percent fine gravel; slightly alkaline; clear wavy 
boundary. 

Bt2—18 to 27 inches; brown (10YR 5/3) silty clay loam; 
common medium distinct yellowish brown (10YR 
5/6) and fine grayish brown (10YR 5/2) mottles; 
strong medium subangular blocky structure; firm; 
many medium gray (N 5/0) clay skins on faces of 
peds; many fine grayish brown (10YR 5/2) silt 
coatings on faces of peds; about 1 percent fine 
gravel; slight effervescence; slightly alkaline; clear 
wavy boundary. 

Bw1—27 to 32 inches; yellowish brown (10YR 5/4) silty 
clay loam; common coarse distinct yellowish brown 
(10YR 5/6) and fine grayish brown (10YR 5/2) 
mottles; strong medium subangular blocky structure; 
many fine grayish brown (10YR 5/2) silt coatings on 
faces of peds; firm; many soft fine light gray (10YR 
7/1) accumulations of calcium carbonate; strong 
effervescence; moderately alkaline; abrupt wavy 
boundary. 

Bw2—32 to 60 inches; yellowish brown (10YR 5/4) silt 
loam; common coarse distinct yellowish brown 
(10YR 5/8) and fine grayish brown (10YR 5/2) 
mottles; weak medium platy structure; friable; 
common soft medium light gray (10YR 7/1) 
accumulations of calcium carbonate; strong 
effervescence; moderately alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 24 to more than 60 inches. The 
content of gravel ranges from 0 to 3 percent throughout 
the solum. 

The Ap horizon has hue of 10YR, value of 3 or 4, 
and chroma of 1 or 2. It is dominantly silt loam, but the 
range includes loam. 

The Bt horizon has hue of 10YR or 5Y, value of 4 to 
6, and chroma of 3 to 6. It is silty clay loam or silty clay. 
The content of clay ranges from 35 to 45 percent. 

The Bw horizon has hue of 5Y to 10YR, value of 4 to 
6, and chroma of 1 to 6. It is silt loam or silty clay loam. 

Some pedons have a C horizon, which is stratified. 
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Dixboro Series 


The Dixboro series consists of somewhat poorly 
drained, moderately permeable soils on lake plains and 
glacial deltas. These soils formed in stratified, loamy 
glaciofluvial deposits. Slope ranges from 0 to 3 percent. 

Typical pedon of Dixboro loamy very fine sand, 0 to 3 
percent slopes, 2,560 feet west and 350 feet north of 
the southeast corner of sec. 31, T. 14 N., R. 17 ΜΙ. 
Shelby Township: 


Ap—0 to 9 inches; very dark gray (10YR 3/1) loamy 
very fine sand, grayish brown (10YR 5/2) dry; weak 
medium granular structure; friable; neutral; abrupt 
smooth boundary. 

Bt1—9 to 14 inches; dark yellowish brown (10YR 4/4) 
very fine sandy loam; common fine faint grayish 
brown (10YR 5/2) and common fine distinct 
yellowish brown (10YR 5/6) mottles; weak medium 
granular structure parting to weak medium 
subangular blocky; friable; common fine dark 
yellowish brown (10YR 4/4) clay skins on faces of 
peds; very dark gray (10YR 3/1) organic stains; 
neutral; clear wavy boundary. 

Bt2—14 to 21 inches; yellowish brown (10YR 5/4) 
loamy very fine sand; common fine faint grayish 
brown (10YR 5/2) mottles; weak medium 
subangular blocky structure; friable; common fine 
dark yellowish brown (10YR 4/4) clay skins on faces 
of peds; about 2 percent fine gravel; slightly 
alkaline; clear wavy boundary. 

BC—21 to 24 inches; yellowish brown (10YR 5/4) loamy 
very fine sand; common medium distinct yellowish 
brown (10YR 5/6) mottles; weak medium 
subangular blocky structure; friable; common soft 
coarse light gray (10YR 7/1) accumulations of 
calcium carbonate; about 2 percent fine gravel; 
slightly alkaline; abrupt wavy boundary. 

2C1—24 to 30 inches; pale brown (10YR 6/3), stratified 
very fine sandy loam, loamy very fine sand, and silt 
loam; common medium distinct yellowish brown 
(10YR 5/6) and faint grayish brown (10YR 5/2) 
mottles; massive; friable; many soft coarse light 
gray (10YR 7/1) accumulations of calcium 
carbonate in the strata of silt loam; about 3 percent 
fine gravel; strong effervescence; moderately 
alkaline; clear wavy boundary. 

2C2—30 to 60 inches; pale brown (10YR 6/3) very fine 
sandy loam; common medium distinct yellowish 
brown (10YR 5/6) and faint grayish brown (10YR 
5/2) and few distinct yellowish brown (10YR 5/8) 
mottles; massive; friable; many soft medium light 
gray (10YR 7/1) accumulations of calcium 
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carbonate; about 3 percent fine gravel; strong 
effervescence; moderately alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 24 to 40 inches. The content of 
gravel ranges from 0 to 3 percent throughout the profile. 

The Ap horizon has hue of 10YR, value of 2 or 3, 
and chroma of 1 or 2. It is dominantly loamy very fine 
sand, but the range includes loamy fine sand and fine 
sandy loam. 

The Bt horizon has hue of 10YR and value and 
chroma of 3 to 6. It is very fine sandy loam, loamy very 
fine sand, or silt loam. 

The BC horizon has hue of 10YR, value of 5 or 6, 
and chroma of 1 to 4. It is loamy very fine sand, very 
fine sandy loam, or silt loam. - 

The 2C horizon has value of 5 or 6 and chroma of 1 
to 4. It is stratified very fine sandy loam, loamy very fine 
sand, or silt loam. 


Entic Haplorthods, Sandy 


These soils are sandy, mixed, mesic Entic 
Haplorthods. They are moderately well drained to 
excessively drained, rapidly permeable soils on ground 
moraines, end moraines, and outwash plains. They 
formed in sandy glacial deposits. Slope ranges from 0 
to 60 percent. 

Reference pedon of Entic Haplorthods, sandy, rolling, 
2,460 feet west and 1,900 feet north of the southeast 
corner of sec. 25, T. 13 N., R. 17 W., Grant Township: 


Oe—0 to 1 inch; partially decomposed hardwood and 
coniferous leaf litter. 

A—1 to 3 inches; very dark gray (10YR 3/1) sand; weak 
fine granular structure; very friable; many very fine 
and fine roots; strongly acid; abrupt wavy boundary. 

E—3 to 4 inches; light gray (10YR 7/2) sand; weak fine 
granular structure; very friable; common fine roots; 
strongly acid; clear irregular boundary. 

Bs1—4 to 18 inches; dark brown (7.5YR 4/4) sand; 
weak fine subangular blocky structure; loose; 
strongly acid; gradual wavy boundary. 

Bs2—18 to 38 inches; strong brown (7.5YR 5/6) sand: 
weak fine subangular blocky structure; loose; 
strongly acid; gradual wavy boundary. 

BC—38 to 48 inches; yellowish brown (10YR 5/6) sand; 
single grain; loose; moderately acid; gradual wavy 
boundary. 

C1—48 to 98 inches; pale brown (10YR 6/3) sand; 
single grain; loose; moderately acid. 

C2—98 to 99 inches; light yellowish brown (10YR 6/4) 
sand; single grain; loose; moderately acid. 


The thickness of the solum ranges from 20 to 50 
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inches. The content of gravel ranges from 0 to 10 
percent throughout the solum. 

The A horizon has hue of 10YR, value of 2 to 4, and 
chroma of 1 to 3. It is dominantly sand, but the range 
includes fine sand and loamy sand. 

The E horizon has hue of 10YR to 7.5YR, value of 5 
to 7, and chroma of 2 to 4. It has textures similar to 
those of the A horizon. It is very thin and discontinuous. 
Some pedons do not have an E horizon. 

The Bs horizon has hue of 10YR to 7.5YR, value of 3 
to 5, and chroma of 4 to 6. It is sand, loamy sand, or 
fine sand. The dark subsoil phase has a Bhs horizon, 
which is less than 3 inches thick and has hue of 5YR or 
7.5YR and value and chroma of 2 or 3. 

The BC and C horizons have hue of 10YR or 7.5YR, 
value of 5 to 7, and chroma of 4 to 6. The C horizon is 
dominantly sand or gravelly sand. In some pedons, 
however, it has bands of loamy sand, sandy loam, 
sandy clay loam, or the gravelly analogs of those 
textures below a depth of 60 inches. Some pedons 
have a calcareous substratum. The content of gravel 
ranges from 0 to 35 percent in the C horizon. 


Epworth Series 


The Epworth series consists of well drained, rapidly 
permeable soils on beach ridges, lake plains, and 
outwash plains. These soils formed in eolian deposits. 
Slope ranges from 0 to 35 percent. 

Typical pedon of Epworth fine sand, 0 to 6 percent 
slopes, 2,675 feet east and 15 feet north of the 
southwest corner of sec. 27, T. 16 N., R. 17 W., Weare 
Township: 


A—0 to 1 inch; black (10YR 2/1) fine sand, very dark 
gray (10YR 3/1) dry; weak fine granular structure; 
very friable; many fine and common medium roots; 
very strongly acid; abrupt smooth boundary. 

E—1 to 3 inches; grayish brown (10YR 4/2) fine sand; 
single grain; loose; many fine and common medium 
roots; very strongly acid; abrupt wavy boundary. 

Bs1—3 to 17 inches; dark brown (7.5YR 4/4) fine sand; 
single grain; loose; common fine and medium and 
few coarse roots; strongly acid; gradual wavy 
boundary. 

Bs2—17 to 24 inches; strong brown (7.5YR 5/6) fine 
sand; single grain; loose; few medium and coarse 
roots; moderately acid; clear wavy boundary. 

C1—24 to 50 inches; yellowish brown (10YR 5/6) fine 
sand; single grain; loose; few medium roots; 
moderately acid; gradual wavy boundary. 

C2— 50 to 60 inches; brownish yellow (10YR 6/6) fine 
sand; single grain; loose; moderately acid. 
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The thickness of the solum ranges from 20 to 32 
inches. The content of gravel ranges from 0 to 3 
percent throughout the profile. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. The E horizon has hue of 10YR, 
value of 4 or 5, and chroma of 2 or 3. The Bs horizon 
has hue of 7.5YR or 10YR, value of 4 to 6, and chroma 
of 3 to 8. The C horizon has hue of 10YR or 7.5YR, 
value of 5 or 6, and chroma of 4 to 6. 


Fern Series 


The Fern series consists of well drained soils on 
ground moraines and end moraines (fig. 9). These soils 
formed in sandy glacial drift over loamy glacial drift. 
Permeability is rapid in the upper part of the profile and 
moderate in the lower part. Slope ranges from 0 to 35 
percent. 

Typical pedon of Fern loamy fine sand, 0 to 6 
percent slopes, 900 feet east and 500 feet south of the 
northwest corner of sec. 8, T. 13 N., R. 16 W., Otto 
Township: 


Αρ--0 to 10 inches; dark brown (10YR 3/3) loamy fine 
sand, light brownish gray (10YR 6/2) dry; moderate 
medium granular structure; very friable; slightly acid; 
abrupt smooth boundary. 

E—10 to 21 inches; brown (7.5YR 5/4) loamy fine sand; 
weak medium granular structure; very friable; 
neutral; clear wavy boundary. 

2E/Bt—21 to 30 inches; about 80 percent tongues of 
pale brown (10YR 6/3) loamy fine sand (E); 
extending into or surrounding brown or dark brown 
(7.5YR 4/4) loam (Bt); moderate medium 
subangular blocky structure; friable; slightly acid; 
about 3 percent fine gravel; clear wavy boundary. 

2Bt/E—30 to 51 inches; about 80 percent reddish brown 
(bYR 4/4) clay loam (Bt); surrounded by pale brown 
(10YR 6/3) loamy fine sand (E); moderate coarse 
subangular blocky structure; firm; moderately acid; 
about 5 percent fine gravel; gradual wavy boundary. 

2Bt—51 to 60 inches; dark brown (7.5YR 4/4) loam; 
weak coarse subangular blocky structure; friable; 
few faint reddish brown (5YR 4/4) discontinuous 
clay films on faces of peds; about 5 percent fine 
gravel; neutral. 


The depth to loamy material ranges from 20 to 40 
inches. The content of gravel ranges from 0 to 10 
percent throughout the profile. 

The Ap horizon has hue of 10YR, value of 3 or 4, 
and chroma of 2 or 3. It is dominantly loamy fine sand, 
but the range includes fine sand. 

The E horizon has hue of 7.5YR or 10YR, value of 4 
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to 6, and chroma of 3 to 6. It is loamy fine sand, fine 
sand, or loamy sand. 

The E part of the 2E/Bt and 2Bt/E horizons has 
colors and textures similar to those of the E horizon. 
The B part has hue of 5YR or 7.5YR, value of 4 or 5, 
and chroma of 4 to 6. It is clay loam or loam. 

Some pedons have a C horizon. 


Freesoil Series 


The Freesoil series consists of somewhat poorly 
drained, moderately permeable soils on glacial deltas 
and lake plains. These soils formed in sandy and silty 
glaciofluvial deposits. Slope ranges from 0 to 3 percent. 

Typical pedon of Freesoil loamy very fine sand, O to 
3 percent slopes, 2,400 feet north and 900 feet west of 
the southeast corner of sec. 11, T. 13 N., R. 17 W., 
Grant Township: 


Ap—0 to 9 inches; very dark gray (10YR 3/1) loamy 
very fine sand, light gray (10YR 6/1) dry; weak 
medium granular structure; friable; slightly alkaline; 
abrupt smooth boundary. 

Bw1—9 to 20 inches; yellowish brown (10YR 5/4) loamy 
very fine sand; common coarse prominent strong 
brown (7.5YR 5/8) and common fine distinct gray 
(10YR 5/1) mottles; moderate thick platy structure 
parting to weak medium subangular blocky; friable; 
slightly alkaline; clear wavy boundary. 

Bw2—20 to 24 inches; yellowish brown (10YR 5/4) 
loamy very fine sand; common fine distinct gray 
(10YR 5/1) mottles; moderate thick platy structure; 
friable; slightly alkaline; clear wavy boundary. 

C—24 to 60 inches; brown (10YR 5/3), stratified loamy 
very fine sand and very fine sand having bands of 
strong brown (7.5YR 5/6) silt % to 1⁄2 inch thick; 
common coarse distinct gray (10YR 5/1) mottles; 
moderate thick platy structure; very friable; slight 
effervescence; moderately alkaline. 


The thickness of the solum ranges from 20 to 40 
inches. The Ap horizon has value of 3 and chroma of 2 
or 3. The Bw horizon has hue of 7.5YR or 10YR, value 
of 5 or 6, and chroma of 2 to 4. It is loamy very fine 
sand or fine sandy loam. The C horizon has hue of 
10YR, value of 5 or 6, and chroma of 2 to 4. It is loamy 
very fine sand, very fine sand, or silt. 


Glendora Series 


The Glendora series consists of very poorly drained, 
rapidly permeable soils on flood plains. These soils 
formed in sandy alluvium. Slope ranges from 0 to 2 
percent. 

Typical pedon of Giendora mucky loamy fine sand, 
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Figure 9.—Typical profile of a Fern loamy fine sand. Depth is Figure 10.—Typical profile of a Perrinton loam. Depth is marked in 
marked in feet. feet. 
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Figure 11.—Typical profile of a Remus fine sandy loam. Depth is marked in feet. 
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frequently flooded, 2,150 feet east and 100 feet north of 
the southwest corner of sec. 13, T. 13 N., R. 15 W., 
Greenwood Township: 


A—0 to 8 inches; black (10YR 2/1) mucky loamy fine 
sand, gray (10YR 5/1) dry; weak fine granular 
structure; friable; common fine and medium and few 
coarse roots; slightly alkaline; clear wavy boundary. 

Cgi—8 to 20 inches; gray (5Y 5/1) sand; single grain; 
loose; few fine, medium, and coarse roots; black 
(10YR 2/1) organic stains; slightly alkaline; ciear 
wavy boundary. 

Cg2—20 to 24 inches; gray (5Y 5/1) sand; single grain; 
loose; few medium roots; discontinuous strata of 
very dark gray (10YR 3/1) fine sandy loam ¥ to 1 
inch thick; black (10YR 2/1) organic stains; slightly 
alkaline; abrupt wavy boundary. 

Cg3—24 to 33 inches; very dark gray (10YR 3/1) loamy 
fine sand; massive; very friable; about 5 percent 
woody fragments; slightly alkaline; abrupt wavy 
boundary. 

Cg4—33 to 60 inches; gray (5Y 5/1) sand; single grain; 
loose; slightly alkaline; about 2 percent fine gravel. 


The content of gravel ranges from 0 to 3 percent 
throughout the profile. The content of organic carbon 
decreases irregularly with increasing depth. 

The A horizon has hue of 10YR or is neutral in hue. 
It has value of 2 or 3 and chroma of 0 to 2. It is 
dominantly mucky loamy fine sand, but the range 
includes loamy fine sand, loamy sand, sand, mucky 
loamy sand, and mucky sand. 

The Cg horizon has hue of 10YR to 5Y, value of 3 to 
6, and chroma of 1 to 4. It is mainly sand or loamy fine 
sand. In some pedons it has pockets of gravel. 


Gowdy Series 


The Gowdy series consists of well drained soils on 
ground.moraines and end moraines. These soils formed 
in sandy glaciofluvial deposits overlying silty clay loam 
glaciolacustrine deposits and glacial till. Permeability is 
rapid in the upper part of the profile and slow in the 
lower part. Slope ranges from 1 to 35 percent. 

Typical pedon of Gowdy loamy fine sand, 1 to 6 
percent slopes, 1,900 feet south and 1,600 feet west of 
the northeast corner of sec. 31, T. 16 N., R. 17 W., 
Crystal Township: 


Ap—0 to 9 inches; dark brown (10YR 4/3) loamy fine 
sand, light brownish gray (10YR 6/2) dry; weak fine 
granular structure; very friable; about 3 percent fine 
gravel; strongly acid; abrupt smooth boundary. 

E1—9 to 16 inches; brown (10YR 5/3) fine sand, very 
pale brown (10YR 7/3) dry; single grain; loose; 
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slightly acid; clear wavy boundary. 

E2—16 to 28 inches; yellowish brown (10YR 5/6) fine 
sand, very pale brown (10YR 7/3) dry; single grain; 
loose; moderately acid; abrupt wavy boundary. 

2Bt/E—28 to 32 inches; about 60 percent dark brown 
(7.5YR 4/4) silty clay loam (Bt); surrounded or 
penetrated by tongues of pale brown (10YR 6/3) 
fine sandy loam (E); moderate medium subangular 
blocky structure; firm; about 3 percent fine gravel; 
slightly acid; clear wavy boundary. 

2Bt—32 to 42 inches; strong brown (7.5YR 4/6) silty 
clay loam; moderate medium subangular blocky 
structure; firm; common distinct dark brown (7.5YR 
4/4) clay skins on faces of peds; about 5 percent 
fine gravel; neutral; clear wavy boundary. 

2C—42 to 60 inches; strong brown (7.5YR 4/6) silty 
clay loam; massive; firm; about 5 percent fine 
gravel; slight effervescence; slightly alkaline. 


Depth to the 2Bt/E horizon ranges from 20 to 36 
inches. The content of gravel ranges from 0 to 5 
percent in the sandy upper part of the solum and from 2 
to 8 percent in the clayey lower part. 

. The Ap horizon has hue of 10YR, value of 2 to 4, 
and chroma of 2 or 3. It is dominantly loamy fine sand, 
but the range includes fine sand and loamy sand. 

The E horizon has hue of 10YR or 7.5YR, value of 4 | 
to 7, and chroma of 3 to 6. It is fine sand or sand. 

The Bt part of the 2BUE horizon and the 2Bt horizon 
have hue of 7.5YR or 5YR, value of 4 or 5, and chroma 
of 4 to 6. They are silty clay loam, silty clay, or clay. 
The E part of the 2BUE horizon has colors and textures 
similar to those of the E horizon. 

The 2C horizon has hue of 7.5YR, 5YR, or 10YR and 
value and chroma of 3 to 6. 


Granby Series 


The Granby series consists of poorly drained soils on 
outwash plains and lake plains. These soils formed in 
sandy glaciofluvial deposits. Permeability is rapid 
throughout the profile or is rapid in the upper part of the 
profile and very rapid in the lower part. Slope ranges 
from 0 to 2 percent. 

Typical pedon of Granby sand, 1,310 feet south and 
20 feet east of the northwest corner of sec. 19, T. 13 
N., R. 17 W., Grant Township: 


Αρ--0 to 11 inches; black (10YR 2/1) sand, very dark 
gray (10YR 3/1) dry; weak medium granular I 
structure; very friable; neutral; abrupt smooth 
boundary. 

Bg—11 to 28 inches; light brownish gray (10YR 6/2) 
sand; single grain; loose; about 3 percent fine 
gravel; neutral; gradual wavy boundary. 
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Cg—28 to 60 inches; grayish brown (2.5Y 5/2) sand; 
single grain; loose; about 5 percent fine gravel: 
neutral. 


The thickness of the solum ranges from 24 to 40 
inches. The content of gravel ranges from 0 to 5 
percent throughout the profile. The thickness of the 
mollic epipedon ranges from 10 to 15 inches. Some 
pedons have thin lenses or layers of silt loam, sandy 
loam, or sandy clay loam. 

The Ap horizon has hue of 10YR or is neutral in hue. 
It has value of 2 or 3 and chroma of 0 to 2. It is 
dominantly sand, but the range includes fine sand, 
loamy sand, mucky sand, mucky fine sand, and mucky 
loamy sand. 

The Bg horizon has hue of 2.5Y or 10YR, value of 4 
to 6, and chroma of 1 to 3. It is sand, loamy sand, or 
fine sand. 

The C horizon has hue of 2.5Y, 5Y, or 10YR, value 
of 5 to 7, and chroma of 1 to 4. Some pedons have a 
gravelly substratum below a depth of 40 inches. 


Grattan Series 


The Grattan series consists of excessively drained 
soils on end moraines, outwash plains, and lake plains. 
These soils formed in sandy glaciofluvial deposits and 
glacial outwash. Permeability is rapid throughout the 
profile or is rapid in the upper part of the profile and 
slow or moderately slow in the lower part. Slope ranges 
from 0 to 70 percent. 

Typical pedon of Grattan sand, 0 to 6 percent slopes, 
160 feet south and 2,200 feet east of the northwest 
corner of sec. 32, T. 13 N., R. 17 W., Grant Township: 


A—O to 3 inches; very dark gray (10YR 3/1) sand, dark 
gray (10YR 4/1) dry; weak fine granular structure; 
very friable; common medium and fine roots; very 
strongly acid; abrupt wavy boundary. 

E—3 to 6 inches; grayish brown (10YR 5/2) sand; 
single grain; loose; common fine roots; strongly 
acid; clear irregular boundary. 

Bs1—6 to 18 inches; dark brown (7.5YR 3/4) sand; 
single grain; loose; few fine roots; strongly acid; 
clear wavy boundary. 

Bs2—18 to 32 inches; dark yellowish brown (10YR 4/4) 
sand; single grain; loose; moderately acid; about 3 
percent fine gravel; gradual wavy boundary. 

C—32 to 60 inches; light yellowish brown (10YR 6/4) 
sand; single grain; loose; about 1 percent fine 
gravel; moderately acid. 


The thickness of the solum ranges from 20 to 50 
inches. The content of gravel ranges from 0 to 5 
percent throughout the profile. 
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The A horizon has hue of 10YR or 7.5YR, value of 2 
to 4, and chroma of 1 to 3. The E horizon has hue of 
10YR or 7.5 YR, value 5 or 6, and chroma of 1 or 2. 

The Bs horizon has hue of 7.5 YR, 10YR, or 5YR, 
value of 4 to 7, and chroma of 4 to 8. Some pedons 
have a Bhs horizon, which is less than 3 inches thick. 

The C horizon has hue of 10YR or 7.5YR, value of 5 
to 7, and chroma of 3 to 6. It is sand or coarse sand. 
Some pedons have a substratum of clay loam below a 
depth of 40 inches. 


Houghton Series 


The Houghton series consists of very poorly drained, 
moderately slowly permeable to moderately rapidly 
permeable soils in depressions on lake plains, outwash 
plains, and ground moraines. These soils formed in 
mucky deposits more than 51 inches thick. Slope 
ranges from 0 to 2 percent. 

Typical pedon on Houghton mucky peat, in an area 
of Houghton and Carlisle soils, 800 feet north and 2,610 
feet west of the southeast corner of sec. 13, T. 15 N., 
R. 15 W., Leavitt Township: 


Oi—0 to 8 inches; mucky peat, very dark brown (10YR 
2/2) broken face and rubbed, very dark brown 
(10YR 2/2) dry; massive; friable; common fine roots; 
neutral; abrupt smooth boundary. 

Oa1—8 to 14 inches; muck, black (N 2/0) broken face 
and rubbed; about 5 percent fiber, less than 1 
percent rubbed; moderate fine granular structure; 
friable; common fine roots; slightly acid; abrupt 
smooth boundary. 

Oa2—14 to 24 inches; muck, black (N 2/0) broken face 
and rubbed; about 5 percent fiber, less than 1 
percent rubbed; weak medium subangular blocky 
structure; friable; few fine roots; slightly acid; abrupt 
smooth boundary. 

Oa3—24 to 42 inches; muck, black (N 2/0) broken face 
and rubbed; about 30 percent fiber, 10 percent 
rubbed; weak thick platy structure; friable; neutral; 
abrupt smooth boundary. 

OQa4—42 to 60 inches; muck, black (N 2/0) broken face 
and rubbed; about 15 percent fiber, 5 percent 
rubbed; massive; friable; neutral. 


The organic material is more than 51 inches thick. 
The organic fibers are derived primarily from 
herbaceous material. The content of woody fragments 
ranges from 0 to 10 percent throughout the profile. 

The surface tier has hue of 10YR or 7.5YR or is 
neutral in hue. It has value of 2 or 3 and chroma of 0 to 
3. It is dominantly mucky peat, but the range includes 
muck. The subsurface tiers are neutral in hue and have 
value of 2 or 3. 
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Hoytville Series 


The Hoytville series consists of very poorly drained, 
slowly permeable soils on ground moraines leveled by 
lake action. These soils formed in clayey and silty 
glacial till. Slope ranges from 0 to 2 percent. 

Typical pedon of Hoytville silt loam, in an area of 
Nappanee-Hoytville silt loams, 0 to 4 percent slopes, 
2,600 feet west and 2,560 feet north of the southeast 
corner of sec. 24, T. 13 N., R. 18 W., Claybanks 
Township: 


Ap—0 to 9 inches; very dark gray (10YR 3/1) silt loam, 
gray (10YR 5/1) dry; moderate medium granular 
structure; friable; about 2 percent fine gravel; 
slightly alkaline; abrupt smooth boundary. 

Btg1—9 to 18 inches; dark gray (5Y 4/1) silty clay; 
common coarse prominent strong brown (7.5YR 
5/8) mottles; strong medium angular blocky 
structure; firm; black (10YR 2/1) organic stains; 
common fine dark greenish gray (5GB 4/1) clay 
films on faces of peds; about 2 percent fine gravel; 
slightly alkaline; clear wavy boundary. 

Btg2—18 to 25 inches; greenish gray (5Y 5/1) silty clay; 
common coarse prominent yellowish brown (10YR 
5/8) mottles; strong medium angular blocky 
structure; firm; black (10YR 2/1) organic stains; 
common faint dark greenish gray (5GB 4/1) clay 
films on faces of peds; about 2 percent fine gravel; 
slightly alkaline; clear wavy boundary. 

Btg3—25 to 32 inches; dark gray (5Y 4/1) silty clay; 
common coarse prominent yellowish brown (10YR 
5/8) and medium faint gray (5Y 6/1) mottles; strong 
medium angular blocky structure; firm; black (10YR 
2/1) organic stains; few faint dark greenish gray 
(5GB 4/1) clay films on faces of peds; about 2 
percent fine gravel; slightly alkaline; clear wavy 
boundary. 

BC—32 to 44 inches; gray (5Y 6/1) silty clay; common 
coarse prominent yellowish brown (10YR 5/8) 
mottles; strong medium angular structure; firm; 
about 3 percent fine gravel; few soft medium light 
gray (10YR 7/1) masses of calcium carbonate; 
strong effervescence; moderately alkaline; clear 
wavy boundary. 

C—44 to 60 inches; gray (5Y 6/1) clay; common coarse 
prominent yellowish brown (10YR 5/8) mottles; 
massive; firm; about 2 percent fine gravel; many 
soft medium light gray (10YR 7/1) masses of 
calcium carbonate; strong effervescence; 
moderately alkaline. 


The depth to carbonates ranges from 24 to 40 
inches. The content of gravel ranges from 0 to 5 
percent throughout the profile. 
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The Ap horizon has hue of 10YR, value of 2 or 3, 
and chroma of 1 or 2. It is dominantly silt loam, but the 
range includes clay loam and silty clay loam. 

The Btg horizon has hue of 5Y or 2.5Y, value of 4 to 
6, and chroma of 1 or 2. It is silty clay or clay. The 
content of clay ranges from 45 to 60 percent. 

The BC and C horizons have hue of 5Y or 2.5Y, 
value of 4 to 6, and chroma of 1 to 3. They are silty 
clay or clay. 


Ithaca Series 


The Ithaca series consists of somewhat poorly 
drained, slowly permeable soils on ground moraines. 
These soils formed in loamy glacial till. Slope ranges 
from 0 to 3 percent. 

Typical pedon of Ithaca loam, 0 to 3 percent slopes, 
1,250 feet south and 90 feet east of the northwest 
corner of sec. 2, T. 16 N., R. 17 W., Weare Township: 


Ap—O to 9 inches; very dark gray (10YR 3/1) loam, light 
brownish gray (10YR 6/2) dry; moderate medium 
granular structure; friable; about 2 percent fine 
gravel; neutral; abrupt smooth boundary. 

E/Bt—9 to 13 inches; about 60 percent pale brown 
(10YR 6/3) fine sandy loam (E); surrounded by dark 
brown (7.5YR 4/4) clay loam (Bt); moderate medium 
subangular blocky structure; firm; about 2 percent 
gravel; neutral; clear irregular boundary. 

Bt—13 to 24 inches; dark brown (7.5YR 4/4) clay. loam; 
common coarse distinct strong brown (7.5YR 5/8) 
and fine grayish brown (10YR 5/2) mottles; 
moderate medium subangular blocky structure; firm; 
light brownish gray (10YR 6/2) clay films on faces of 
peds; about 3 percent fine gravel; neutral; clear 
wavy boundary. 

Bw1—24 to 27 inches; dark yellowish brown (10YR 4/4) 
clay loam; common fine distinct grayish brown 
(10YR 5/2) and strong brown (7.5YR 5/8) mottles; 
moderate medium subangular blocky structure; firm; 
about 2 percent fine gravel; few soft light gray 
(10YR 7/2) masses of calcium carbonate; slight 
effervescence; slightly alkaline; clear wavy 
boundary. 

Bw2—27 to 60 inches; brown (10YR 5/3) clay loam; 
common medium distinct yellowish brown (10YR 
5/8) and fine greenish gray (5BG 6/1) mottles; 
moderate medium subangular blocky structure; firm; 
about 3 percent fine gravel; many soft light gray 
(10YR 7/2) masses of calcium carbonate; strong 
effervescence; moderately alkaline. 


The thickness of the solum ranges from 20 to more 
than 60 inches. The content of gravel ranges from 0 to 
10 percent throughout the profile. 
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The Ap horizon has hue of 10YR and value and 
chroma of 1 or 2. It is dominantly loam, but the range 
includes silt loam. 

The E part of the E/Bt horizon has hue of 10YR, 
value of 4 to 6, and chroma of 2 to 4. It is fine sandy 
loam or silt loam. Some pedons have an E horizon. The 
Bt part of the E/Bt horizon and the Bt horizon have hue 
of 7.5YR or 10YR, value of 4 or 5, and chroma of 3 or 
4. They are clay loam or silty clay loam. 

The Bw horizon has hue of 10YR, value of 4 to 6, 
and chroma of 3 or 4. It is clay loam or silty clay loam. 


Jebavy Series 


The Jebavy series consists of poorly drained soils on 
outwash plains and lake plains. These soils formed in 
sandy glaciofluvial deposits. Permeability is moderate in 
a cemented layer and rapid in the rest of the profile. 
Slope ranges from 0 to 2 percent. 

Typical pedon of Jebavy fine sand, in an area of 
Saugatuck-Jebavy complex, 0 to 3 percent slopes, 
1,440 feet north and 210 feet east of the southeast 
corner of sec. 25, T. 15 N., R. 17 W., Hart Township: 


A—0 to 4 inches; black (10YR 2/1) fine sand, gray 
(10YR 5/1) dry; weak fine granular structure; very 
friable; many fine, common medium, and few 
coarse roots; very strongly acid; abrupt wavy 
boundary. 

E—4 to 12 inches; dark gray (10YH 4/1) fine sand; 
many fine faint light gray (10YR 6/1) mottles; single 
grain; loose; few fine, medium, and coarse roots; 
extremely acid; clear irregular boundary. 

Bhs—12 to 16 inches; black (SYR 2.5/1) fine sand; 
common medium prominent strong brown (7.5YR 
4/6), common medium distinct reddish brown (5YR 
4/3), and few fine distinct brown (7.5YR (5/2) 
mottles; single grain; loose; weakly cemented; few 
fine roots; strongly acid; abrupt broken boundary. 

Bs1—16 to 32 inches; yellowish brown (10YR 5/6) fine 
sand; many coarse prominent strong brown (7.5 YR 
5/8) and common medium distinct grayish brown 
(10YR 5/2) mottles; single grain; loose; strongly 
acid; clear wavy boundary. 

Bs2—32 to 36 inches; yellowish brown (10YR 5/6) fine 
sand; common medium distinct grayish brown 
(10YR 5/2) mottles; single grain; loose; very 
strongly acid; clear wavy boundary. 

C—36 to 60 inches; pale brown (10YR 6/3) sand; many 
fine faint light gray (10YR 6/1) and few medium 
distinct yellowish brown (10YR 5/6) mottles; single 
grain; loose; very strongly acid. 


The thickness of the solum ranges from 28 to 40 
inches. The soils are fine sand or sand throughout. The 
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A horizon has hue of 10YR, value of 2 or 3, and chroma 
of 1 or 2. The E horizon has hue of 10YR or 7.5YR, 
value of 4 to 7, and chroma of 1 or 2. The Bhs horizon 
has hue of 5YR or 7.5 YR and value and chroma of 1 to 
3. More than half of this horizon is cemented. The Bs 
horizon has hue of 5YR to 10YR, value of 3 or 4, and 
chroma of 4 to 6. The C horizon has hue of 10YR or 
7.5YR, value of 4 to 7, and chroma of 2 to 4. 


Kerston Series 


The Kerston series consists of very poorly drained 
soils on flood plains. These soils formed in mucky 
deposits 16 to 30 inches deep over alternating layers of 
mineral and organic alluvium. Permeability is 
moderately slow to moderately rapid in the upper part of 
the profile and rapid in the sandy layers. Slope ranges 
from 0 to 2 percent. 

Typical pedon of Kerston muck, in an area of Kerston 
and Carlisle mucks, frequently flooded, 1,920 feet north 
and 35 feet west of the southeast corner of sec. 15, T. 
16 N., R. 17 W., Weare Township: 


(381--0 to 13 inches; muck, black (N 2/0) broken face 
and rubbed, black (10YR 2/1) dry; about 10 percent 
fiber, less than 1 percent rubbed; weak medium 
granular structure; friable; common fine and medium 
roots; slightly acid; clear wavy boundary. 

Oa2—13 to 26 inches; muck, black (N 2/0) broken face 
and rubbed; about 10 percent fiber, less than 1 
percent rubbed; weak medium subangular blocky 
structure; friable; few fine roots; about 5 percent 
woody fragments; neutral; abrupt smooth boundary. 

C—26 to 33 inches; light brownish gray (10YR 6/2) 
sand; massive; loose; many medium black (10YR 
2/1) organic stains; neutral; abrupt wavy boundary. 

O’a—33 to 46 inches; muck, black (10YR 2/1) broken 
face and rubbed; about 5 percent fiber, less than 1 
percent rubbed; weak coarse subangular blocky 
structure; friable; common thin strata of light 
brownish gray (10YR 6/2) sand; neutral; abrupt 
irregular boundary. 

C'—46 to 60 inches; light brownish gray (10 YR 6/2) 
sand; massive; loose; common strata of black 
(10YR 2/1) muck 16 inch to 3 inches thick; neutral. 


Depth to the C horizon ranges from 16 to 32 inches. 
The organic fibers are derived primarily from 
herbaceous material. The content of woody fragments 
ranges from 0 to 5 percent in the surface tier. The 
thickness and sequence of the organic layers vary in 
the control section. š 

The surface tier has hue of 10YR or is neutral in hue. 
It has value of 2 or 3 and chroma of 0 to 2. The C and 
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C’ horizons have hue of 10YR or 2.5Y, value of 4 to 6, 
and chroma of 1 or 2. They are sand or loamy sand. 


Kingsville Series 


The Kingsville series consists of poorly drained, 
rapidly permeable soils an outwash plains and lake 
plains. These soils formed in sandy glaciofluviai 
deposits. Slope ranges from 0 to 2 percent. 

Typical pedon of Kingsville mucky sand, 2,600 feet 
south and 10 feet west of the northeast corner of sec. 
1, T. 16 N., R. 15 W., Colfax Township: 


A—0 to 7 inches; black (10YR 2/1) mucky sand, very 
dark gray (10YR 3/1) dry; weak fine granular 
structure; very friable; common fine and medium 
and few coarse roots; about 1 percent fine gravel; 
slightly acid; abrupt wavy boundary. 

Bg1—7 to 16 inches; light brownish gray (10YR 6/2) 
sand; common medium distinct yellowish brown 
(10YR 5/4) mottles; single grain; loose; few fine and 
medium roots; black (10YR 2/1) organic stains in 
root channels and pores; about 1 percent fine 
gravel; neutral; clear wavy boundary. 

Bg2—16 to 24 inches; light brownish gray (10YR 6/2) 
sand; single grain; loose; about 1 percent fine 
gravel; neutral; clear wavy boundary. 

Cg—24 to 60 inches; light gray (10YR 7/2) sand; single 
grain; loose; about 3 percent fine gravel; neutral. 


The thickness of the solum ranges from 24 to 35 
inches. The content of gravel ranges from 0 to 5 
percent throughout the solum. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It is dominantly fine sand, but the 
range includes loamy sand. The Bg horizon has hue of 
10YR or 2.5Y, value of 4 to 6, and chroma of 1 or 2. 
The Cg horizon has hue of 10YR or 2.5Y, value of 5 to 
7, and chroma of 1 or 2. It is sand or fine sand. 


Lamson Series 


The Lamson series consists of very poorly drained, 
moderately rapidly permeable soils on lake plains. 
These soils formed in sandy and loamy glaciofluvial and 
glaciolacustrine sediments. Slope ranges from 0 to 2 
percent. 

Typical pedon of Lamson muck, 800 feet north and 
2,410 feet east of the southwest corner of sec. 6, T. 14 
Ν., R. 15 W., Newfield Township: 


ዕ፳--0 to 7 inches; black (N 2/0) muck, black (N 2/0) 
dry; weak medium granular structure; friable; 
common fine, medium, and coarse roots; neutral; 
abrupt wavy boundary. 

Bg—7 to 15 inches; light brownish gray (10YR 6/2) fine 
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sand; few fine prominent strong brown (7.5YR 5/8) 
mottles; weak medium granular structure parting to 
single grain; very friable; neutral; clear irregular 
boundary. 

Bw—15 to 22 inches; brown (10YR 5/3) loamy very fine 
sand; common medium prominent olive yellow (2.5Y 
6/6) mottles; very friable; slightly alkaline; abrupt 
wavy boundary. 

B’g—22 to 42 inches; gray (5Y 5/1) silt loam; few 
medium prominent olive yellow (2.5Y 6/6) mottles; 
strong thick platy structure; firm; moderately 
alkaline; abrupt wavy boundary. 

C—42 to 80 inches; gray (10YR 6/1), stratified very fine 
sand, loamy very fine sand, and silt; massive; 
friable; slight effervescence; moderately alkaline. 


The thickness of the solum ranges from 35 to 50 
inches. 

The Oa horizon is neutral in hue and has value of 2, 
or it has hue of 10YR, value of 2 or 3, and chroma of 1 
or 2. Some pedons have an A horizon. This horizon has 
colors similar to those of the Oa horizon. It is fine sandy 
loam, loamy fine sand, or the mucky analogs of those 
textures. 

The Bg horizon has hue of 10YR, value of 5 or 6, 
and chroma of 1 or 2. It is fine sand, loamy fine sand, 
or fine sandy loam. 

The Bw horizon has hue of 10YR, value of 4 to 6, 
and chroma of 3 or 4. It is loamy very fine sand or very 
fine sandy loam. 

The B'g horizon has colors similar to those of the Bg 
horizon. It is silt loam, fine sandy loam, or loam. 

The C horizon has hue of 5Y to 10YR, value of 5 to 
7, and chroma of 1 to 4. It is mainly stratified very fine 
sand, loamy very fine sand, silt, fine sand, or silt loam. 
In some pedons, however, it has subhorizons of silty 
clay loam. 


Marlette Series 


The Marlette series consists of well drained, 
moderately slowly permeable soils on ground moraines 
and end moraines. These soils formed in loamy glacial 
till. Slope ranges from 2 to 18 percent. 

Typical pedon of Marlette fine sandy loam, 2 to 6 
percent slopes, 1,700 feet west and 2,500 feet south of 
the northeast corner of sec. 34, T. 14 N., R. 18 W., 
Benona Township: 


Αρ--0 to 8 inches; very dark gray (10YR 3/1) fine sandy 
loam, light brownish gray (10YR 6/2) dry; weak 
medium granular structure; friable; about 2 percent 
fine gravel; slightly acid; abrupt smooth boundary 

E/Bt—8 to 12 inches; 70 percent light brownish gray 
(10YR 6/2) fine sandy loam (E); surrounded by dark 
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brown (7.5YR 4/4) clay loam (Bt); many coarse 
distinct strong brown (7.5YR 5/8) mottles; moderate 
medium subangular blocky structure; firm; few 
distinct clay films on faces on peds; very dark gray 
(10YR 3/1) organic stains; about 2 percent fine 
gravel; slightly acid; clear wavy boundary. 

Bt1—12 to 18 inches; dark brown (7.5YR 4/4) clay 
loam; moderate medium subangular blocky 
structure; firm; many distinct clay films on faces of 
peds; about 3 percent fine gravel; slightly acid; clear 
wavy boundary. 

Bt2—18 to 25 inches; dark brown (7.5 YR 4/4) silty clay 
loam; moderate medium subangular blocky 
structure; firm; many distinct clay films on faces of 
peds; about 2 percent fine gravel; neutral; abrupt 
wavy boundary. 

C1—25 to 38 inches; brown (7.5YR 5/4) clay loam; 
massive; firm; about 5 percent fine gravel; few soft 
light gray (10YR 7/1) masses of calcium carbonate; 
slight effervescence; slightly alkaline; clear wavy 
boundary. 

C2—38 to 60 inches; brown (7.5YH 5/4) clay loam; 
massive; firm; about 5 percent fine gravel; many 
soft light gray (10YR 7/1) masses of calcium 
carbonate; strong effervescence; moderately 
alkaline. 


The depth to carbonates ranges from 20 to more 
than 60 inches. The content of gravel ranges from 2 to 
10 percent throughout the profile. 

The Ap horizon has hue of 10YR, value of 3 or 4, 
and chroma of 1 to 3. It is dominantly fine sandy loam, 
but the range includes loam and silt loam. 

The E part of the E/Bt horizon has hue of 10YR, 
value of 4 to 6, and chroma of 2 to 4. It is fine sandy 
loam or loam. Some pedons have a separate E horizon. 

The Bt part of the E/Bt horizon and the Bt horizon 
have hue of 7.5YR or 10YR, value of 4 to 6, and 
chroma of 3 or 4. They are clay loam or silty clay loam. 

The C horizon has hue of 7.5YR or 10YR, value of 4 
to 6, and chroma of 3 or 4. It is clay loam or silty clay 
loam. 


Martisco Series 


The Martisco series consists of very poorly drained 
soils in depressions on lake plains and ground 
moraines. These soils formed in as much as 16 inches 
of mucky deposits and in the underlying mart. 
Permeability is moderately slow to moderately rapid in 
the organic material and slow in the marl. Slope ranges 
from 0 to 2 percent. 

Typical pedon of Martisco muck, 2,540 feet south 
and 1,900 feet east of the northwest corner of sec. 12, 
T. 14 N., R. 15 W., Newfield Township: 
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Oa1— 0 to 10 inches; muck, black (10YR 2/1) broken 
face and rubbed; about 10 percent fiber, less than 1 
percent rubbed; moderate fine granular structure; 
friable; common fine and medium roots; neutral; 
clear smooth boundary. 

Oa2—10 to 15 inches; muck, black (10YR 2/1) broken 
face and rubbed; about 5 percent fiber, less than 1 
percent rubbed; weak thick platy structure; friable; 
common fine and few medium roots; neutral; abrupt 
smooth boundary. 

Cg—15 to 60 inches; light gray (10YR 7/1) marl; 
massive; friable; few medium roots; few small snail 
shells; strong effervescence; moderately alkaline. 


The organic material is 8 to 16 inches thick. The 
organic fibers are derived primarily from herbaceous 
material. 

The Oa horizon has hue of 10YR or is neutral in hue. 
It has value of 2 or 3 and chroma of 0 or 1. The Cg 
horizon has hue of 5Y to 10YR, value of 5 to 7, and 
chroma of 1 or 2. 


Mollic Psammaquents 


These soils are mixed, mesic Mollic Psammaquents. 
They are poorly drained soils on flood plains, lake 
plains, and outwash plains. They formed in sandy 
glacial drift. Permeability is moderately rapid. Slope 
ranges from 0 to 2 percent. 

Reference pedon of Mollic Psammaquents, nearly 
level, 600 feet east and 330 feet south of the northwest 
corner of sec. 22, T. 13 N., R. 16 W., Otto Township: 


Oa—90 to 3 inches; black (10YR 2/1) muck; weak fine 
granular structure; friable; many very fine and fine 
roots; neutral; abrupt smooth boundary. 

A—3 to 8 inches; black (10YR 2/1) sandy loam, gray 
(10YR 5/1) dry; weak fine granular structure; very 
friable; many very fine and fine roots; neutral; 
gradual smooth boundary. 

Bg—8 to 20 inches; light brownish gray (10YR 6/2) 
sand; few medium distinct strong brown (7.5YR 5/6) 
mottles; weak fine granular structure; loose; neutral; 
clear wavy boundary. 

C—20 to 30 inches; pale brown (10YR 6/3) sand; single 
grain; loose; neutral; clear wavy boundary. 

Cg—30 to 60 inches; light brownish gray (10YR 6/2) 
sand; single grain; loose; neutral. 


The thickness of the solum ranges from 20 to 40 
inches. The organic surface layer is less than 7 inches 
thick. The content of gravel ranges from 0 to 5 percent 
throughout the profile. 

The A horizon has hue of 10YR, value of 2 to 4, and 
chroma of 1 or 2. It is dominantly sandy loam, but the 
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range includes fine sand and loamy sand. 

The Bg horizon has hue of 10YR, value of 5 to 7, 
and chroma of 1 or 2. It is loamy sand, sand, or fine 
sand. Some pedons do not have a Bg horizon. 

The C horizon has hue of 10YR or 2.5YR, value of 5 
to 7, and chroma of 1 to 3. It is dominantly sand or 
loamy sand, but in some pedons it has strata of fine 
sand or coarse sand. 


Napoleon Series 


The Napoleon series consists of very poorly drained, 
moderately permeable or moderately rapidly permeable 
soils in depressions on ground moraines and lake 
plains. These soils formed in mucky deposits more than 
51 inches thick. Slope ranges from 0 to 2 percent. 

Typical pedon of Napoleon muck, 1,700 feet north 
and 100 feet west of the southeast corner of sec. 36, T. 
16 N., R. 15 W., Colfax Township: 


Oai—0 to 4 inches; muck, dark reddish brown (5YR 
3/3) broken face and rubbed, dark reddish brown 
(5YR 3/4) dry; about 30 percent fiber, 12 percent 
rubbed; common fine and medium roots; extremely 
acid; abrupt wavy boundary. 

Oa2—4 to 11 inches; muck, black (5YR 2/1) broken 
face and rubbed; about 25 percent fiber, 10 percent 
rubbed; weak thick platy structure; friable; few fine 
roots; very strongly acid; clear smooth boundary. 

Oe1—11 to 29 inches; mucky peat, dark reddish brown 
(5YR 2/2) broken face and rubbed; about 75 
percent fiber, 25 percent rubbed; weak thick platy 
structure; friable; very strongly acid; clear smooth 
boundary. 

Oe2—29 to 50 inches; mucky peat, black (5YR 2/1) 
broken face and rubbed; about 60 percent fiber, 20 
percent rubbed; weak thick platy structure; friable; 
very strongly acid; clear smooth boundary. 

ዕፀ3--50 to 60 inches; mucky peat, black (5YR 2/1) 
broken face and rubbed; about 50 percent fiber, 20 
percent rubbed; massive; friable; very strongly acid. 


The organic material is more than 51 inches thick. 
The organic fibers are derived primarily from 
herbaceous material. The content of woody fragments 
ranges from 0 to 5 percent throughout the profile. 

The surface and subsurface tiers have hue of 5YR or 
10YR or are neutral in hue. They have value of 2 or 3 
and chroma of 0 to 2. The surface tier is dominantly 
muck, but the range includes mucky peat. 


Nappanee Series 


The Nappanee series consists of somewhat poorly 
drained, slowly permeable soils on ground moraines. 
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These soils formed in clayey glacial till. Slope ranges 
from 0 to 4 percent. 

Typical pedon of Nappanee silt loam, 0 to 4 percent 
slopes, 120 feet south and 1,760 feet east of the 
northwest corner of sec. 24, T. 13 N., R. 18 W., 
Claybanks Township: 


Ap—0 to 9 inches; very dark gray (10YR 3/1) silt loam, 
light gray (10YR 6/1) dry; moderate coarse granular 
structure parting to moderate medium subanguiar 
blocky; firm; about 2 percent fine gravel; neutral; 
abrupt smooth boundary. 

Bt1—9 to 16 inches; dark yellowish brown (10YR 4/4) 
silty clay; common coarse prominent yellowish 
brown (10YR 5/6), common fine and medium 
distinct reddish brown (5YR 5/4), and few medium 
distinct gray (10YR 5/1) mottles; strong coarse 
angular blocky structure; firm; black (10YR 2/1) 
organic stains; many distinct greenish gray (5BG 
5/1) clay films on faces of peds; about 2 percent 
fine gravel; moderately alkaline; clear wavy 
boundary. 

Bt2—16 to 19 inches; dark yellowish brown (10YR 4/4) 
clay; common coarse prominent yellowish brown 
(10YR 5/6), common fine and medium distinct 
reddish brown (5YR 5/4), and common medium 
distinct gray (10YR 5/1) mottles; strong medium 
subangular blocky structure; firm; many distinct 
greenish gray (5BG 5/1) clay films on faces of peds; 
about 3 percent fine gravel; moderately alkaline; 
clear wavy boundary. 

Bt3—19 to 23 inches; brown (10YR 4/3) silty clay; 
common fine and medium distinct reddish brown 
(5YR 5/4) mottles; strong medium angular blocky 
structure; firm; many distinct gray (5Υ 5/1) clay 
skins on faces of peds; about 3 percent fine gravel; 
many soft medium light gray (10YR 7/1) masses of 
calcium carbonate; strong effervescence; 
moderately alkaline; clear wavy boundary. 

814---23 to 60 inches; brown (10YR 4/3) silty clay; many 
coarse distinct reddish brown (5YR 5/3) mottles; 
weak coarse subangular blocky structure; firm; 
many distinct gray (5Y 5/1) clay skins on faces of 
peds; about 5 percent fine gravel; many soft coarse 
light gray (10YR 7/1) masses of calcium carbonate; 
strong effervescence; moderately alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 18 to more than 60 inches. The 
content of gravel ranges from 0 to 15 percent 
throughout the profile. 

The Ap horizon has hue of 10YR, value of 2 or 3, 
and chroma of 1 or 2. It is dominantly silt loam, but the 
range includes silty clay loam. 

The Bt1 and Bt2 horizons have hue of 10YR, value 
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of 4 to 6, and chroma of 1 to 4. They are silty clay or 
clay. The content of clay ranges from 45 to 60 percent. 

The Bt3 and Bt4 horizons have hue of 10YR, value 
of 4 to 6, and chroma of 2 to 4. They are silty clay or 
clay. 


Nordhouse Series 


The Nordhouse series consists of excessively 
drained, rapidly permeable soils on dunes. These soils 
formed in sandy eolian deposits. Slope ranges from 3 to 
75 percent. 

Typical pedon of Nordhouse fine sand, 18 to 75 
percent slopes, 2,400 feet west and 2,000 feet south of 
the northeast corner of sec. 2, T. 16 N., R. 18 W., 
Pentwater Township: 


Α---0 to 1 inch; black (N 2/0) fine sand, very dark gray 
(10YR 3/1) dry; weak fine granular structure; very 
friable; common fine and medium and few coarse 
roots; strongly acid; abrupt smooth boundary. 

E—1 to 8 inches; light brownish gray (10YR 6/2) fine 
sand; weak fine granular structure parting to single 
grain; loose; common medium and few fine and 
coarse roots; very strongly acid; clear wavy 
boundary. 

Bs1—8 to 14 inches; strong brown (7.5YR 5/6) fine 
sand; single grain; loose; few medium and fine 
roots; very strongly acid; clear wavy boundary. 

Bs2—14 to 34 inches; brownish yellow (10YR 6/6) fine 
sand; single grain; loose; few fine roots; strongly 
acid; gradual wavy boundary. 

C1—34 to 50 inches; very pale brown (10YR 7/4) fine 
sand; single grain; loose; strongly acid; gradual 
wavy boundary. 

C2— 50 to 60 inches; very pale brown (10YR 7/3) fine 
sand; single grain; loose; strongly acid. 


The thickness of the solum ranges from 23 to 50 
inches. Many flecks of dark colored grains from the A 
horizon are throughout the profile. 

The A horizon has hue of 10YR or 7.5YR or ís 
neutral in hue. It has value of 2 or 3 and chroma of 0 to 
2. The E horizon has hue of 10YR or 7.5YR, value of 5 
or 6, and chroma of 1 to 3. The Bs horizon has hue of 
10YR or 7.5YR, value of 5 or 6, and chroma of 6 to 8. 
The C horizon has hue of 10YR, value of 6 or 7, and 
chroma of 3 to 6. 


Okee Series 


The Okee series consists of well drained soils on 
ground moraines and end moraines. These soils formed 
in sandy glacial drift. Permeability is moderate in the 
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upper part of the profile and moderately rapid in the 
lower part. Slope ranges from 0 to 35 percent. 

Typical pedon of Okee loamy sand, in an area of 
Spinks-Okee complex, 6 to 12 percent slopes, 2,400 
feet east and 1,350 feet north of the southwest corner 
of sec. 3, T. 16 N., R. 15 W., Colfax Township: 


Ap—0 to 3 inches; black (N 2/0) loamy sand, dark gray 
(10YR 4/1) dry; weak fine granular structure; very 
friable; common fine and medium and few coarse 
roots; about 3 percent fine and medium gravel; 
neutral; abrupt smooth boundary. 

Bw1—3 to 15 inches; strong brown (7.5YR 4/6) loamy 
sand; weak medium subangular blocky structure; 
very friable; few fine, medium, and coarse roots; 
about 3 percent fine and medium gravel; neutral; 
clear wavy boundary. 

Bw2—15 to 25 inches; strong brown (7.5YR 5/6) loamy 
sand; weak fine subangular blocky structure; very 
friable; few fine and medium roots; about 7 percent 
fine and medium gravel; slightly acid; clear wavy 
boundary. 

2Bt—25 to 33 inches; dark brown (7.5YR 3/4) sandy 
loam; weak coarse subangular blocky structure; 
friable; many medium dark brown (10YR 4/4) clay 
skins on faces of peds; few medium roots; about 10 
percent fine and medium gravel; neutral; abrupt 
irregular boundary. 

2C1—33 to 40 inches; pale brown (10YR 6/3) very 
gravelly sand; single grain; loose; about 45 percent 
fine and medium gravel; about 5 percent cobbles; 
strong effervescence; moderately alkaline; abrupt 
wavy boundary. 

2C2—40 to 60 inches; pale brown (10YR 6/3), stratified 
sand and gravel; about 17 percent fine and medium 
gravel; single grain; loose; strong effervescence; 
moderately alkaline. 


The thickness of the solum ranges from 30 to 50 
inches. The content of gravel ranges from 1 to 25 
percent throughout the solum. 

The Ap horizon has hue of 10YR or is neutral in hue. 
It has value of 3 to 5 and chroma of 0 to 3. 

The Bw horizon has hue of 7.5YR or 10YR, value of 
4 to 6, and chroma of 3 to 6. It is loamy sand or loamy 
fine sand. 

The 2Bt horizon has hue of 7.5YR or 5YR, value of 3 
to 6, and chroma of 4 to 6. It is sandy loam, sandy clay 
loam, or the gravelly analogs of those textures. 

The 2C horizon has value of 5 or 6 and chroma of 3 
to 6. It is very gravelly sand, stratified sand and gravel, 
coarse sand, or sand. 
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Palms Series 


The Palms series consists of very poorly drained 
soils in depressions on lake plains. These soils formed 
in mucky deposits 16 to 51 inches deep over loamy 
glaciolacustrine deposits. Permeability is moderately 
slow to moderately rapid in the organic material and 
moderately slow in the loamy material. Slope ranges 
from 0 to 2 percent. 

Typical pedon of Palms muck, 2,000 feet east and 
1,800 feet north of the southwest corner of sec. 24, T. 
15 N., R. 15. W., Leavitt Township: 


Oa1—0 to 10 inches; muck, black (N 2/0) broken face 
and rubbed; about 5 percent fiber, less than 1 
percent rubbed; moderate medium granular 
structure; friable; common fine and medium roots; 
neutral; clear wavy boundary. 

Oa2—10 to 15 inches; muck, black (N 2/0) broken face 
and rubbed; about 5 percent fiber, less than 1 
percent rubbed; moderate medium granular 
Structure; friable; common fine and medium roots; 
neutral; clear wavy boundary. 

Oa3—15 to 18 inches; muck, dark reddish brown (5YR 
2/2) broken face and rubbed; about 35 percent 
fiber, 5 percent rubbed; weak medium subangular 
blocky structure; friable; common tine and few 
medium roots; neutral; abrupt wavy boundary. 

Cg1—18 to 21 inches; grayish brown (2.5Y 5/2) sandy 
loam; massive; friable; moderately alkaline; abrupt 
wavy boundary. I 

Cg2—21 to 60 inches; gray (5Y 5/1) and strong brown 
(7.5YR 5/6) silt loam; massive; firm; moderately 
alkaline. 


Depth to the Cg horizon ranges from 16 to 48 inches. 
The organic fibers are derived primarily from woody 
material. The content of woody fragments ranges from 0 
to 10 percent in the sapric material. 

The surface tier is neutral in hue and has value of 2 
or 3. The Cg horizon has hue of 7.5YR to 5Y, value of 4 
to 6, and chroma of 1 or 2. It is sandy loam, silt loam, 
or silty clay loam. 


Perrinton Series 


The Perrinton series consists of well drained, slowly 
permeable soils on ground moraines and end moraines 
(fig. 10). These soils formed in loamy glacial till. Slope 
ranges from 2 to 35 percent. 

Typical pedon of Perrinton loam, 2 to 6 percent 
slopes, 1,800 feet south and 30 feet east of the 
northwest corner of sec. 9, T. 15 Ν., R. 18 W., Golden 
Township: 


Ap—0 to 9 inches; very dark grayish brown (10YR 3/2) 


225 


loam, light brownish gray (10YR 6/2) dry; moderate 
medium granular structure; friable; about 3 percent 
fine gravel; moderately acid; abrupt smooth 
boundary. 

E/Bt—9 to 18 inches; about 65 percent grayish brown 
(10YR 5/2) fine sandy loam (E); extending into or 
surrounding isolated remnants of dark brown (7.5YR 
4/4) silty clay loam (Bt); common coarse prominent 
strong brown (7.5YR 5/8) mottles; moderate 
medium subangular blocky structure; firm; very dark 
grayish brown (10YR 3/2) organic stains; thin 
grayish brown (10YR 5/2) clay skins on faces of 
peds; about 3 percent fine gravel; moderately acid; 
clear irregular boundary. 

Bt1—18 to 24 inches; dark brown (7.5YR 4/4) silty clay 
loam; moderate medium subangular blocky 
structure; firm; thick grayish brown (10YR 5/2) clay 
skins on faces of peds; about 3 percent fine gravel; 
slightly acid; clear wavy boundary. 

Bt2—24 to 35 inches; strong brown (7.5YR 4/6) silty 
clay; moderate medium subangular blocky structure; 
firm; thick grayish brown (10YR 5/2) clay skins on 
faces of peds; about 3 percent fine gravel; slightly 
acid; clear wavy boundary. 

C1—35 to 48 inches; dark brown (10YR 4/3) silty clay; 
massive; firm; about 5 percent fine and medium 
gravel; slight effervescence; moderately alkaline; 
clear wavy boundary. 

C2—48 to 60 inches; yellowish brown (10YR 5/4) silty 
clay; massive; firm; about 5 percent fine and 
medium gravel; strong effervescence; moderately 
alkaline. 


The thickness of the solum and the depth to free 
carbonates range from 24 to 40 inches. The content of 
gravel ranges from 2 to 8 percent throughout the solum. 

The Ap horizon has value and chroma of 1 to 3. It is 
dominantly loam, but the range includes fine sandy 
loam and clay loam. 

The E part of the E/Bt horizon has value of 4 to 6 
and chroma of 2 to 4. It is fine sandy loam or loam. 
Some pedons have an E horizon. 

The Bt part of the E/Bt horizon and the Bt horizon 
have hue of 5YR or 7.5YH and value and chroma of 4 
to 6. They are silty clay loam, silty clay, or clay loam. 

The C horizon has value of 4 to 6 and chroma of 3 or 
4. It is silty clay or silty clay loam. 


Pipestone Series 


The Pipestone series consists of somewhat poorly 
drained, rapidly permeable soils on outwash plains and 
lake plains. These soils formed in sandy glaciofluvial 
deposits. Slope ranges from 0 to 4 percent. 

Typical pedon of Pipestone fine sand, 0 to 4 percent 
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slopes, 1,260 feet south and 440 feet west of the 
northeast corner of sec. 31, T. 15 Ν., R. 1 E., Golden 
Township: 


A—0 to 2 inches; black (10YR 2/1) fine sand, very dark 
gray (10YR 3/1) dry; moderate fine granular 
Structure; very friable; many fine and medium roots; 
very strongly acid; abrupt smooth boundary. 

E—2 to 12 inches; light brownish gray (10YR 6/2) fine 
sand; single grain; loose; few fine and medium 
roots; very strongly acid; clear wavy boundary. 

Bhs—12 to 18 inches; dark reddish brown (5YR 2/2) 
fine sand; common medium distinct dark reddish 
brown (5YR 3/4) mottles; single grain; loose; few 
fine roots; about 15 percent weakly cemented 
ortstein chunks; very strongly acid; clear irregular 
boundary. 

Bs—18 to 38 inches; strong brown (7.5YR 5/6) sand; 
many medium distinct light brownish gray (10YR 
6/2) mottles; single grain; loose; very strongly acid; 
gradual wavy boundary. 

C—38 to 60 inches; yellowish brown (10YR 5/6) sand; 
many medium distinct light brownish gray (10YR 
6/2) mottles; single grain; loose; very strongly acid. 


The thickness of the solum ranges from 20 to 50 
inches. The content of gravel ranges from 0 to 10 
percent throughout the profile. 

The A horizon has hue of 10YR or 7.5YR, value of 2 
to 4, and chroma of 1 or 2. It is dominantly fine sand, 
but the range includes sand and loamy fine sand. 

The E horizon has hue of 10YR, value of 5 to 7, and 
chroma of 1 to 3. It is fine sand or sand. 

The Bhs horizon has hue of 5YR or 7.5YR and value 
and chroma of 2 or 3. It is fine sand or sand. The 
ortstein is exposed in 0 to 30 percent of the total 
surface area in a vertical cut through the horizon. The 
ortstein occurs in less than 50 percent of the pedon. 

The Bs horizon has hue of 7.5YR or 10YH, value of 
4 to 6, and chroma of 4 to 8. It is sand or fine sand. 

The C horizon has hue of 10YR or 7.5YR, value of 5 
to 7, and chroma of 2 to 6. It is sand or fine sand. 


Plainfield Series 


The Plainfield series consists of excessively drained, 
rapidly permeable soils on outwash plains and ground 
moraines. These soils formed in sandy glacial drift. 
Slope ranges from 0 to 18 percent. 

Typical pedon of Plainfield sand, 0 to 6 percent 
slopes, 1,280 feet west and 120 feet north of the 
Southeast corner of sec. 31, T. 13 N., R. 16 W., Otto 
Township: 


A—O to 3 inches; black (10YR 2/1) sand, very dark gray 
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(10YR 3/1) dry; weak medium granular structure; 
very friable; many fine and medium and common 
coarse roots; strongly acid; abrupt smooth 
boundary. 

Bw1—3 to 10 inches; dark brown (7.5 YR 4/4) sand; 
single grain; very friable; common fine and medium 
and many coarse roots; about 1 percent fine gravel; 
slightly acid; gradual wavy boundary. 

Bw2—10 to 30 inches; strong brown (7.5YR 4/6) sand; 
single grain; loose; few fine roots; moderately acid; 
about 2 percent fine gravel; gradual wavy boundary. 

C—30 to 60 inches; light yellowish brown (10YR 6/4) 
sand; single grain; loose; about 2 percent fine 
gravel; moderately acid. 


The thickness of the solum ranges from 12 to 38 
inches. The content of gravel ranges from 0 to 10 
percent throughout the profile. 

The A horizon has value of 2 or 3 and chroma of 1 to 
3. The Bw horizon has hue of 7.5YR or 10YR, value of 
4 to 6, and chroma of 3 to 6. The C horizon has hue of 
10YR or 7.5YR, value of 5 to 7, and chroma of 4 to 8. It 
is dominantly sand but has thin layers of fine sand or 
coarse sand in some pedons. 


Remus Series 


The Remus series consists of well drained, 
moderately slowly permeable soils on ground moraines 
and end moraines (fig. 11). These soils formed in loamy 
glacial till. Slope ranges from 1 to 35 percent. 

Typical pedon of Remus fine sandy loam, 1 to 6 
percent slopes, 2,600 feet west and 2,000 feet north of 
the southeast corner of sec. 27, T. 16 N., R. 17 W., 
Weare Township: 


Ap—0 to 9 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam, light brownish gray (10YR 6/2) dry; 
weak fine subangular blocky structure; very friable; 
about 2 percent fine gravel; neutral; abrupt smooth 
boundary. 

E/Bt—9 to 21 inches; about 65 percent pale brown 
(10YR 6/3) loamy sand (E); surrounding dark brown 
(7.5YR 3/4) loam (Bt); common light brownish gray 
(10YR 6/2) clay skins on faces of peds; weak 
medium subangular blocky structure; friable; about 
3 percent fine gravel; neutral; clear irregular 
boundary. 

Bt1—21 to 38 inches; dark reddish brown (5YR 3/4) 
loam; moderate medium subangular blocky 
structure; firm; light brownish gray (10YR 6/2) clay 
films on faces of peds; about 3 percent fine gravel; 
neutral; clear wavy boundary. 

Bt2—38 to 50 inches; brown (7.5YR 5/4) sandy clay 
loam; weak medium subangular biocky structure; 
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firm; colloid in bridges between mineral grains; 
about 5 percent fine gravel; neutral; clear wavy 
boundary. 

0---50 to 60 inches; brown (7.5YR 5/4) sandy clay 
loam; massive; firm; about 2 percent fine gravel; 
slight effervescence; moderately alkaline. 


The thickness of the solum ranges from 40 to more 
than 60 inches. The content of gravel ranges from 1 to 
15 percent throughout the profile. 

The Ap horizon has hue of 10YR, value of 2 to 4, 
and chroma of 2 or 3. It is dominantly fine sandy loam, 
but the range includes sandy loam. 

The E part of the E/Bt horizon has hue of 10YR, 
value of 5 to 7, and chroma of 2 to 4. It is loamy sand 
or fine sandy loam. 

The Bt part of the E/Bt horizon and the Bt horizon 
have hue of 5YR to 10YR, value of 3 to 5, and chroma 
of 4 to 6. They are loam, sandy clay loam, or sandy 
loam. 

The C horizon has hue of 7.5YR or 10YR, value of 4 
to 6, and chroma of 3 or 4. It is mainly sandy clay loam 
or sandy loam. In some pedons, however, it has 
pockets of loamy sand or sand. 


Saugatuck Series 


The Saugatuck series consists of somewhat poorly 
drained soils on outwash plains and lake plains. These 
soils formed in sandy glaciofiuvial deposits. Permeability 
is moderate in a cemented layer and rapid in the rest of 
the profile. Slope ranges from 0 to 3 percent. 

Typical pedon of Saugatuck fine sand, in an area of 
Saugatuck-Jebavy complex, 0 to 3 percent slopes, 300 
feet north and 120 feet east of the southwest corner of 
sec. 34, T. 16 Ν., R. 18 W., Pentwater Township: 


A—0 to 3 inches; black (10YR 2/1) fine sand, very dark 
gray (10YR 3/1) dry; weak fine granular structure; 
very friable; many fine and medium and common 
coarse roots; strongly acid; abrupt wavy boundary. 

E—3 to 7 inches; grayish brown (10YR 5/2) fine sand; 
few fine faint (10YR 5/2) mottles; weak medium 
subangular blocky structure; very friable; many fine, 
medium, and coarse roots; strongly acid; abrupt 
irregular boundary. 

Bhs—7 to 21 inches; dark reddish brown (5YR 2/2) fine 
sand; few medium distinct (5YR 4/3) mottles; single 
grain; loose; weakly cemented; few fine roots; 
moderately acid; clear irregular boundary. 

Bs—21 to 29 inches; dark brown (7.5YR 3/4) fine sand; 
many fine distinct pinkish gray (7.5YR 6/2) mottles; 
single grain; loose; moderately acid; clear wavy 
boundary. 

BC—29 to 38 inches; dark yellowish brown (10YR 4/6) 
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fine sand; many coarse distinct light brownish gray 
(10YR 6/2) mottles; single grain; loose; moderately 
acid; gradual wavy boundary. 

C—38 to 60 inches; yellowish brown (10YR 5/4) fine 
sand; many fine faint light brownish gray (10YR 6/2) 
mottles; single grain; loose; slightly acid. 


The thickness of the solum ranges from 20 to 50 
inches. 

The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1 or 2. It is dominantly fine sand, but the 
range includes loamy sand, loamy fine sand, and sand. 

The E horizon has hue of 10YR or 7.5YR, value of 5 
to 7, and chroma of 1 or 2. It is fine sand or sand. 

The Bhs horizon has hue of 5YR or 7.5YR and value 
and chroma of 2 or 3. It is fine sand or sand. More than 
half of the horizon is cemented. 

The Bs horizon has hue of 5YR or 7.5YR, value of 3 
or 4, and chroma of 3 to 6. It is fine sand or sand. 

The C horizon has hue of 10YR or 7.5YR, value of 4 
to 7, and chroma of 2 to 4. It is fine sand or sand. 


Scalley Series 


The Scalley series consists of well drained soils on 
ground moraines and end moraines. These soils formed 
in loamy deposits overlying sandy glacial drift. 
Permeability is moderately slow in the upper part of the 
profile and rapid in the lower part. Slope ranges from 0 
to 18 percent. 

Typical pedon of Scalley fine sandy loam, in an area 
of Spinks-Scalley complex, 0 to 6 percent slopes, 1,310 
feet north and 100 feet east of the southwest corner of 
sec. 35, T. 14 Ν., R. 18 W., Benona Township: 


Ap—O0 to 6 inches; dark grayish brown (10YR 4/2) fine 
sandy loam, pale brown (10YR 6/3) dry; moderate 
medium granular structure; friable; about 3 percent 
fine gravel; slightly acid; abrupt smooth boundary. 

E/Bt—6 to 18 inches; about 75 percent tongues of 
brown (10YR 5/3) fine sandy loam (E); extending 
into or surrounding isolated remnants of reddish 
brown (5YR 4/3) clay loam (Bt); moderate medium 
subangular blocky structure; firm; few thin dark 
brown (7.5 YR 4/4) clay films on faces of peds; 
about 3 percent fine gravel; slightly acid; clear wavy 
boundary. 

Bt/E—18 to 22 inches; about 60 percent reddish brown 
(5YR 4/3) clay loam (Bt); few thin dark brown 
(7.5YR 4/4) clay films on faces of peds; surrounded 
or penetrated by tongues of brown (10YR 5/3) fine 
sandy loam (E); moderate medium subangular 
blocky structure; firm; about 3 percent fine gravel; 
slightly acid; clear wavy boundary. 

Bt—22 to 34 inches; reddish brown (5YR 4/3) clay 
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loam; moderate medium subangular blocky 
structure; firm; few thin dark brown (7.5YR 4/4) clay 
films on faces of peds; about 2 percent fine gravel; 
slightly acid; abrupt irregular boundary. 

2C—34 to 80 inches; yellowish brown (10YR 5/4) sand; 
single grain; loose; few lameilae of dark brown 
(7.5YR 4/4) sandy loam % inch to 2 inches thick; 
massive; very friable; about 3 percent fine gravel; 
slightly acid. 


The thickness of the solum ranges from 22 to 40 
inches. The content of gravel ranges from 1 to 10 
percent throughout the solum. 

The Ap horizon has value of 3 or 4 and chroma of 2 
to 4. It is dominantly fine sandy loam, but the range 
includes sandy loam. 

The E part of the E/Bt and BUE horizons has value of 
5 or 6 and chroma of 2 to 4. It is fine sandy loam or 
sandy loam. Some pedons have an E horizon. 

The Bt part of the E/Bt and Bt/E horizons and the Bt 
horizon have hue of 5YR to 10YR, value of 4 or 5, and 
chroma of 3 to 6. They are clay loam or silty clay loam. 

The 2C horizon has hue οἱ 10YR or 7.5YR, value of 
4 to 6, and chroma of 3 to 6. It is sand or loamy sand. 


Sickles Series 


The Sickles series consists of poorly drained soils on 
lake plains. These soils formed in sandy glaciofluvial 
deposits overlying clayey glaciolacustrine deposits. 
Permeability is rapid in the sandy material and very 
slow in the clayey material. Slope ranges from 0 to 2 
percent. 

Typical pedon of Sickles loamy sand, 160 feet west 
and 480 feet south of the northeast corner of sec. 2, T. 
16 Ν., R. 15 W., Colfax Township: 


Α---0 to 9 inches; black (10YR 2/1) loamy sand, gray 
(10YR 5/1) dry; weak fine granular structure; very 
friable; common fine and medium and few coarse 
roots; neutral; abrupt smooth boundary. 

Cg1—9 to 17 inches; grayish brown (2.5Y 5/2) sand; 
common medium prominent strong brown (7.5YR 
5/6) mottles; single grain; loose; few fine roots; 
about 2 percent fine gravel; neutral; clear wavy 
boundary. 

Cg2—17 to 32 inches; grayish brown (2.5Y 5/2) sand; 
single grain; loose; about 7 percent fine gravel; 
neutral; abrupt wavy boundary. 

2Cg—32 to 60 inches; dark gray (5Y 4/1) silty clay 
loam; few medium distinct olive (SY 5/4) mottles; 
massive; firm; strong effervescence; moderately 
alkaline. 


The thickness of the solum and the depth to free 
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carbonates range from 20 to 40 inches. The content of 
gravel ranges from 0 to 7 percent in the C horizon. 

The A horizon has value of 2 or 3 and chroma of 1 or 
2. || is dominantly loamy sand, but the range includes 
fine sand, sand, mucky loamy sand, mucky fine sand, 
and mucky sand. 

The Cg horizon has hue of 2.5Y or 10YR, value of 3 
to 5, and chroma of 1 or 2. It is sand, fine sand, or 
loamy sand. 

The 2Cg horizon has hue of 5Y to 10YR, value of 4 
to 6, and chroma of 1 or 2. It is silty clay loam or silty 
clay. 


Sloan Series 


The Sloan series consists of very poorly drained, 
moderately slowly permeable soils on flood plains. 
These soils formed in loamy alluvium. Slope ranges 
from 0 to 2 percent. 

Typical pedon of Sloan silt loam, frequently flooded, 
450 feet west and 10 feet north of the southeast corner 
of sec. 27, T. 13 N., R. 18 W., Claybanks Township: 


ለ1--0 to 7 inches; black (10YR 2/1) silt loam, very dark 
grayish brown (10YR 3/2) dry; moderate fine 
granular structure; friable; common fine and medium 
roots; slightly acid; abrupt wavy boundary. 

A2—7 to 14 inches; very dark gray (10YR 3/1) silt loam, 
gray (10YR 5/1) dry; common medium prominent 
strong brown (7.5YR 5/6) mottles; moderate 
medium granular structure; friable; common fine and 
few medium roots; slightly alkaline; abrupt smooth 
boundary. 

Bg1—14 to 20 inches; gray (N 5/0) silty clay loam; 
common coarse prominent strong brown (7.5 YR 
5/6) mottles; moderate medium subangular blocky 
structure; firm; few fine roots; very dark gray (10YR 
3/1) organic stains; slightly alkaline; clear wavy 
boundary. 

Bg2—20 to 29 inches; dark gray (5Y 4/1) silty clay 
loam; common medium prominent yellowish brown 
(10YR 5/8) mottles; moderate medium subangular 
blocky structure; firm; very dark gray (10YR 3/1) 
organic stains; moderately alkaline; abrupt wavy 
boundary. 

Bg3—29 to 32 inches; dark gray (N 4/0) silty clay loam; 
few fine prominent yellowish brown (10YR 5/8) 
mottles; moderate medium subangular blocky 
structure; firm; slightly alkaline; abrupt wavy 
boundary. 

Cg—32 to 60 inches; gray (5Y 5/1), stratified loam, clay 
loam, and silty clay loam; common coarse 
prominent yellowish brown (10YR 5/8) mottles; 
massive; firm; slightly alkaline. 
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The thickness of the solum ranges from 20 to 45 
inches. The thickness of the mollic epipedon ranges 
from 10 to 18 inches. The content of organic carbon 
decreases irregularly with increasing depth. 

The A horizon has hue of 10YR or is neutral in hue. 
It has value of 2 or 3 and chroma of 0 to 2. It is 
dominantly silt loam, but the range includes silty clay 
loam and loam. 

The Bg horizon has hue of 10YR or 5Y or is neutral 
in hue. It has value of 4 or 5 and chroma of 0 to 2. It is 
silty clay loam, clay loam, or silt loam. 

The C horizon has hue of 5Y, 2.5Y, or 10YR, value 
of 4 to 6, and chroma 1 to 4. It is stratified loam, clay 
loam, or silty clay loam. 


Spinks Series 


The Spinks series consists of well drained, 
moderately rapidly permeable soils on ground moraines, 
end moraines, and outwash plains. These soils formed 
in sandy glacial drift. Slope ranges from 0 to 70 
percent. 

Typical pedon of Spinks loamy fine sand, 0 to 6 
percent slopes, 1,200 feet south and 2,560 feet west of 
the northeast corner of sec. 30, T. 15 N., R. 17 W., Hart 
Township: 


Ap—0 to 9 inches; very dark grayish brown (10YR 3/2) 
loamy fine sand, gray (10YR 5/1) dry; weak medium 
granular structure; very friable; moderately acid; 
about 2 percent fine gravel; abrupt smooth 
boundary. 

E1—9 to 18 inches; strong brown (7.5YR 4/6) fine sand; 
weak medium granular structure; very friable; 
slightly acid; about 3 percent fine gravel; clear wavy 
boundary. 

E2—18 to 24 inches; brown (10YR 5/3) fine sand; 
single grain; loose; neutral; about 3 percent fine 
gravel; abrupt wavy boundary. 

E and Bt—24 to 60 inches; pale brown (10YR 6/3) sand 
(E); single grain; loose; lamellae of dark brown 
(7.5YR 3/2) loamy sand (Bt) that are 1⁄4 inch to 2 
inches thick and have a total thickness of more than 
6 inches; weak fine granular structure; very friable; 
clay bridging between sand grains; about 3 percent 
fine gravel; neutral. 


The thickness of the solum ranges from 36 to more 
than 60 inches. Depth to the uppermost lamella ranges 
from 15 to 35 inches. The content of gravel ranges from 
0 to 15 percent throughout the profile. 

The Ap horizon has hue of 10YR, value of 3 to 5, 
and chroma of 2 to 4. It is dominantly loamy fine sand, 
but the range includes fine sand and sand. 

The E horizon has hue of 10YR, value of 4 to 6, and 
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chroma of 2 to 6. It is fine sand, sand, or loamy fine 
sand. 

The E part of the E and Bt horizon has colors and 
textures similar to those of the E horizon. The Bt part 
occurs as lamellae that are % inch to 2 inches thick and 
have a total thickness of more than 6 inches. The 
lamellae have hue of 7.5 YR or 10YR, value of 4 or 5, 
and chroma of 2 to 6. They are loamy sand or loamy 
fine sand. 


Tekenink Series 


The Tekenink series consists of well drained, 
moderately permeable soils on ground moraines and 
end moraines. These soils formed in sandy and loamy 
glacial till. Slope ranges from 0 to 35 percent. 

Typical pedon of Tekenink loamy fine sand, in an 
area of Spinks-Tekenink loamy fine sands, 0 to 6 
percent slopes, 1,300 feet south and 1,200 feet east of 
the northwest corner of sec. 33, T. 16 N., R. 17 W., 
Weare Township: 


Ap—0 to 9 inches; dark brown (10YR 3/3) loamy fine 
sand, light brownish gray (10YR 6/2) dry; weak fine 
granular structure; very friable; about 3 percent fine 
gravel; neutral; abrupt smooth boundary. 

E—9 to 15 inches; dark yellowish brown (10YR 4/4) 
loamy fine sand; weak medium subangular blocky 
structure; very friable; neutral; clear irregular 
boundary. ; 

E/Bt—15 to 35 inches; about 75 percent pale brown 
(10YR 6/3) loamy fine sand (E); weak fine 
subangular blocky structure; surrounding yellowish 
red (5YR 4/6) sandy loam (Bt); weak medium 
subangular blocky structure; friable; colloid in 
bridges between mineral grains; about 3 percent 
fine gravel; slightly acid; abrupt wavy boundary. 

Bt—35 to 46 inches; yellowish red (SYR 4/6) sandy 
loam; moderate coarse subangular blocky structure; 
friable; colloid in bridges between mineral grains; 
about 2 percent fine gravel; slightly acid; clear 
broken boundary. 

C—46 to 60 inches; brown (7.5YR 5/4) sandy loam; 
massive; friable; about 5 percent fine gravel; 
neutral. 


The thickness of the solum ranges from 35 to more 
than 60 inches. The content of gravel ranges from 0 to 
10 percent throughout the profile. 

The Ap horizon has hue of 10YR, value of 3 or 4, 
and chroma of 2 to 4. It is dominantly loamy fine sand, 
but the range includes loamy sand and fine sandy loam. 

The E horizon has hue 10YR, value of 4 to 7, and 
chroma of 2 to 4. It is loamy fine sand or loamy sand. 

The E part of the E/Bt horizon has colors and 
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textures similar to those of the E horizon. The Bt part 
has colors and textures similar to those of the Bt 
horizon. 

The Bt horizon has hue of 5YR to 10YR, value of 4 
or 5, and chroma of 3 to 6. It is sandy loam, fine sandy 
loam, or loam. 

The C horizon has hue of 7.5YR or 10YR, value of 4 
to 6, and chroma of 2 to 6. It is mainly sandy loam or 
fine sandy loam. In some pedons, however, it has 
pockets of loamy sand or sand. 


Thetford Series 


The Thetford series consists of somewhat poorly 
drained, moderately rapidly permeable soils on ground 
moraines and outwash plains. These soils formed in 
sandy glacial till or glacial outwash. Slope ranges from 
0 to 4 percent. 

Typical pedon of Thetford loamy fine sand, 0 to 4 
percent slopes, 2,400 feet north and 1,100 feet west of 
the southeast corner of sec. 29, T. 14 N., R. 17 W., 
Shelby Township: 


Αρ--0 to 9 inches; very dark grayish brown (10YR 3/2) 
loamy fine sand, grayish brown (10YR 5/2) dry; 
weak fine granular structure; very friable; about 3 
percent fine gravel; neutral; abrupt smooth 
boundary. 

E—9 to 24 inches; brown (10YR 4/3) loamy fine sand; 
common fine distinct light brownish gray (10YR 6/2) 
mottles; weak fine granular structure; very friable; 
about 3 percent fine gravel; neutral; clear wavy 
boundary. 

E and Bt—24 to 54 inches; yellowish brown (10YR 5/4) 
sand (E); common medium distinct light brownish 
gray (10YR 6/2) and few fine light yellowish brown 
(10YR 6/4) mottles; single grain; loose; lamellae of 
dark brown (7.5YR 4/4) loamy sand (Bt) that are 1⁄4 
inch to 3 inches thick and have a total thickness of 
more than 6 inches; weak fine subangular blocky 
structure; very friable; clay bridging between sand 
grains; about 5 percent fine gravel; neutral; clear 
wavy boundary. 

C—54 to 60 inches; brown (10YR 5/3) sand; common 
coarse distinct light brownish gray (10YR 6/2) 
mottles; single grain; loose; about 5 percent fine 
gravel; slightly alkaline. 


The thickness of the solum ranges from 40 to 60 
inches. The content of gravel ranges from 0 to 5 
percent throughout the solum. 

The Ap horizon has value of 3 or 4 and chroma of 1 
to 3. It is dominantly loamy fine sand, but the range 
includes loamy sand and fine sand. 

The E horizon has hue of 10YR or 7.5YR, value of 4 
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to 6, and chroma of 3 or 4. It is loamy fine sand, loamy 
sand, or sand. 

The E part of the E and Bt horizon has colors and 
textures similar to those of the E horizon. The Bt part 
occurs as lamellae that are 1⁄4 inch to 3 inches thick and 
have a total thickness of more than 6 inches. The 
lamellae have hue of 7.5YR or 5YR, value of 4 to 6, 
and chroma of 3 or 4. They are loamy sand, sandy 
loam, or fine sandy loam. 

The C horizon has value of 5 or 6 and chroma of 1 to 
3. It is sand or fine sand. 


Toogood Series 


The Toogood series consists of somewhat 
excessively drained soils on outwash plains, end 
moraines, and terraces. These soils formed ín sandy 
and gravelly glacial outwash. Permeability is rapid in the 
upper part of the profile and very rapid in the lower part. 
Slope ranges from 0 to 18 percent. 

Typical pedon of Toogood loamy sand, in an area of 
Coloma-Toogood complex, 0 to 6 percent slopes, 1,000 
feet south and 1,450 feet east of the northwest corner 
of sec. 34, T. 14 N., R. 15 W., Newfield Township: 


Ap—0 to 9 inches; very dark grayish brown (10YR 3/2) 
foamy sand, grayish brown (10YR 5/2) dry; weak 
fine granular structure; very friable; about 3 percent 
fine gravel; strongly acid; abrupt smooth boundary. 

Bw1—9 to 25 inches; strong brown (7.5YR 4/6) loamy 
sand; weak medium subangular blocky structure; 
very friable; about 5 percent fine gravel; moderately 
acid; clear wavy boundary. 

Bw2—25 to 36 inches; strong brown (7.5YR 5/6) sand; 
single grain; loose; about 7 percent fine gravel; 
moderately acid; abrupt wavy boundary. 

2Bt—36 to 38 inches; dark brown (7.5YR 3/4) gravelly 
sandy loam; weak medium subangular blocky 
structure; friable; about 17 percent fine and medium 
gravel; moderately alkaline; abrupt wavy boundary. 

3C—38 to 60 inches; light yellowish brown (10YR 6/4), 
stratified gravelly loamy sand and sand; single 
grain; loose; about 20 percent fine and medium 
gravel; neutral. 


The thickness of the solum ranges from 30 to 45 
inches. The content of gravel ranges from 1 to 20 
percent in the solum. The 2Bt horizon is 0 to 2 inches 
thick. 

The Ap horizon has hue of 10YR, value of 2 or 3, 
and chroma of 2. It is dominantly loamy sand, but the 
range includes sand. 

The Bw horizon has hue of 7.5YR or 10YR, value of 
4 to 6, and chroma of 3 to 6. It is sand or loamy sand. 

The 2Bt horizon has hue of 7.5 YR or 10YR, value of 
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3 or 4, and chroma of 4 to 6. It is gravelly sandy loam, 
loamy sand, or gravelly loamy sand. 

The 3C horizon has hue of 10YR, value of 5 or 6, 
and chroma of 3 or 4. It is gravelly sand or gravelly 
coarse sand. 


Typic Haplaquods, Sandy 


These soils are sandy, mixed, mesic Typic 
Haplaquods. They are very poorly drained, rapidly 
permeable soils on lake plains and outwash plains. 
They formed in sandy lacustrine or outwash material. 
Slope ranges from 0 to 2 percent. 

Reference pedon of Typic Haplaquods, sandy, 1,000 
feet south and 2,200 feet west of the northeast corner 
of sec. 13, T. 16 N., R. 17 W., Weare Township: 


Α---0 to 6 inches; black (10YR 2/1) mucky sand; weak 
medium granular structure; very friable; many very 
fine and fine roots; strongly acid; clear smooth 
boundary. 

E—6 to 9 inches; grayish brown (10YR 5/2) sand; few 
distinct brown (7.5YR 5/2) mottles; weak medium 
granular structure; very friable; common fine roots; 
strongly acid; abrupt irregular boundary. 

Bhs—9 to 12 inches; dark reddish brown (5YR 2/2) 
sand; moderate medium subangular blocky 
structure; friable; strongly acid; clear wavy 
boundary. 

Bs—12 to 25 inches; dark brown (7.5YR 4/4) sand; 
weak medium subangular blocky structure; friable; 
strongly acid; gradual wavy boundary. 

C—25 to 60 inches; yellowish brown (10YR 5/4) sand; 
single grain; loose; strongly acid. 


The thickness of the solum ranges from 20 to 50 
inches. The thickness of the organic material at the 
surface ranges from 2 to 10 inches. 

The A horizon has hue of 10YR or 7.5 YR, value of 2 
or 3, and chroma of 1 or 2. In some pedons it is sand, 
fine sand, or loamy sand. The E horizon has hue of 
10YR or 7.5YR, value of 5 to 7, and chroma of 2 to 4. 

The Bhs horizon has hue of 5YR or 7.5YR, value of 
2 to 4, and chroma of 1 to 3. It is less than 30 percent 
weakly cemented ortstein. The Bs horizon has hue of 
7.5YR, value of 3 to 5, and chroma of 3 to 6. 

The C horizon has hue of 7.5YR or 10YR, value of 4 
to 6, and chroma of 2 to 4. In some pedons strata of 
loamy fine sand to coarse sand are in and below this 
horizon. 


Typic Haplaquolls, Sandy Over Loamy 


These soils are sandy over loamy, mixed, mesic 
Typic Haplaquolls. They are very poorly drained soils 
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on ground moraines, flood plains, and lake plains. They 
formed in sandy material over loamy material. 
Permeability is rapid in the sandy material and 
moderately slow in the loamy material. Slope ranges 
from 0 to 2 percent. 

Reference pedon of Typic Haplaquolls, sandy over 
loamy, 2,250 feet south and 1,850 feet east of the 
northwest corner of sec. 4, T. 16 N., R. 15 W., Colfax 
Township: 


Oa—0 to 2 inches; black (10YR 2/1) muck, gray (10YR 
5/1) dry; weak medium granular structure; very 
friable; many very fine and fine roots; neutral; 
abrupt smooth boundary. 

A—2 to 10 inches; black (10YR 2/1) loamy fine sand, 
dark grayish brown (10YR 4/2) dry; weak medium 
granular structure; very friable; many very fine and 
fine roots; slightly alkaline; clear smooth boundary. 

Bg—10 to 14 inches; gray (5ΥΗ 5/2) loamy fine sand; 
few medium distinct yellowish red (5YR 4/6) 
mottles; weak medium granular structure; very 
friable; many fine roots; slightly alkaline; gradual 
wavy boundary. 

Cg1—14 to 20 inches; grayish brown (10YR 5/2) loamy 
fine sand; few medium distinct dark yellowish brown 
(10YR 4/4) mottles; single grain; loose; slightly 
alkaline; clear wavy boundary. 

2Cg2—20 to 44 inches; brown (7.5YR 5/2) sandy clay 
loam; massive; firm; moderately alkaline; moderate 
effervescence; clear wavy boundary. 

2Cg3—44 to 60 inches; grayish brown (10YR 5/2) silty 
clay loam; massive; firm; moderately alkaline; 
moderate effervescence. 


The thickness of the organic surface layer ranges 
from 0 to 5 inches. The depth to loamy deposits ranges 
from 20 to 35 inches. 

The A horizon has hue of 10YR, value of 2 to 4, and 
chroma of 1 or 2. 

The Bg horizon has hue of 5YR or 7.5YR, value of 4 
to 6, and chroma of 1 or 2. It is loamy fine sand to 
sand. 

The C horizon has hue of 7.5YR or 10YR, value of 4 
to 6, and chroma of 2 to 4. It is loamy fine sand to 
coarse sand. 

The 2C horizon has hue of 7.5YR or 10YR, value of 
4 to 6, and chroma of 1 to 4. It is dominantly sandy clay 
loam, silty clay loam, silt loam, or clay loam. in some 
pedons, however, it has strata of fine sand, sand, or 
loamy sand. The strata are 1 to 3 inches thick. 


Typic Udipsamments 


These soils are mixed, mesic Typic Udipsamments. 
They are excessively drained soils on outwash plains 
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and moraines. They formed in sandy glacial outwash. 
Permeability is rapid. Slope ranges from 0 to 30 
percent. 

Reference pedon of Typic Udipsamments, nearly 
level and undulating, 1,000 feet west and 600 feet north 
of the center of sec. 13, T. 13 N., R. 16 W., Otto 
Township: 


Οἱ---0 to 1 inch; undecomposed hardwood and 
coniferous leaf litter. 

ል--1 to 3 inches; very dark gray (10YR 3/1) sand, light 
brownish gray (10YR 6/2) dry; weak medium 
granular structure; very friable; many very fine and 
fine roots; strongly acid; abrupt wavy boundary. 

Bw1—3 to 15 inches; yellowish brown (10 YR 4/6) sand; 
single grain; loose; strongly acid; gradual smooth 
boundary. 

Bw2—15 to 23 inches; yellowish brown (10YR 5/6) 
sand; single grain; loose; strongly acid; gradual 
wavy boundary. 

BC—23 to 36 inches; brownish yellow (10YR 6/6) sand; 
single grain; loose; strongly acid; gradual wavy 
boundary. 


C— 36 to 99 inches; very pale brown (10YR 7/4) sand; 
single grain; loose; strongly acid. 


The thickness of the solum ranges from 20 to 45 
inches. In some pedons the texture below the control 
section is coarse sand, loamy sand, or fine sand. The 
content of gravel ranges from 0 to 10 percent 
throughout the profile. Mottles and saturation of the 
Soils can occur at a depth of 60 to 180 inches in very 
deep water table phases. 

The A horizon has hue of 10YR, value of 2 to 4, and 
chroma of 1 or 2. The Bw horizon has hue of 10YR or 
7.5 YR, value of 4 to 6, and chroma of 3 to 6. The BC 
horizon has hue of 10YR, value of 5 to 7, and chroma 
of 4 to 6. 

The C horizon has hue of 10YR, value of 5 to 7, and 
chroma of 4 to 6. It is sand or coarse sand within a 
depth of 60 inches. In some pedons the texture is 
loamy sand, coarse loamy sand, or fine sand below a 
depth of 60 inches. Banded substratum phases have 
thin lamellae of loamy sand or sandy loam below a 
depth of 60 inches. 


Formation of the Soils 
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The paragraphs that follow relate the factors of soil 
formation to the soils in Oceana County and explain the 
processes of soil formation. 


Factors of Soil Formation 


Soil forms through the interaction of five major 
factors—the physical, chemical, and mineralogical 
composition of the parent material; the climate under 
which the soil material has accumulated and existed 
since accumulation; the plant and animal life on and in 
the soil; the relief, or lay of the land; and the length of 
time that the processes of soil formation have acted on 
the parent material (7). 

Climate and plant and animal life are the active 
forces of soil formation. They slowly change the parent 
material into a natural body of soil that has genetically 
related layers, called horizons. The effects of climate 
and plant and animal life are conditioned by relief. The 
nature of the parent material affects the kind of soil 
profile that forms. In extreme cases, it determines the 
soil profile entirely. Finally, time is needed for changing 
the parent material into a soil. Some time is always 
needed for the differentiation of soil horizons. 

The factors of soil formation are so closely 
interrelated in their effects on the soils that few 
generalizations can be made regarding the effect of any 
one factor unless conditions are specified for the other 
four. 


Parent Material 


Parent material is the unconsolidated mass in which 
a soil forms. It determines the limits of the chemical and 
mineralogical composition of the soil. The parent 
materials of the soils in Oceana County were deposited 
by glaciers or by glacial meltwater. The glaciers 
covered the county 10,000 to 12,000 years ago. Some 
of these materials have been reworked and redeposited 
by the subsequent action of wind and water. Although 
the parent materials are of common glacial origin, their 
properties vary greatly, sometimes within small areas, 
depending on how the materials were deposited. The 


dominant parent materials in Oceana County were 
deposited as glacial till, outwash, lacustrine material, 
alluvium, and organic material. 

Glacial till was deposited directly by the glaciers with 
a minimum of water action. It is a mixture of particies of 
different sizes. The small pebbles in glacial till have 
sharp corners, indicating that they have not been worn 
by water. The glacial till in Oceana County is 
calcareous clay, clay loam, loam, and sandy loam. 
Perrinton soils are an example of soils that formed in 
glacial till. They typically are fine textured and have a 
well developed subsoil. 

Outwash was deposited by running water from 
melting glaciers. The size of the particles varies 
according to the speed of the stream that carried them. 
As the speed of the stream decreased, the coarser 
particles were deposited. Only the finer particles, such 
as very fine sand, silt, and clay, can be carried by slow 
moving water. Outwash deposits generally occur as 
layers of particles of similar size, such as loamy sand, 
sand, and gravel. Toogood soils are an example of soils 
that formed in deposits of outwash. 

Lacustrine material was deposited from still, or 
ponded, glacial meltwater. Because the coarser 
fragments dropped out of the moving water as outwash, 
only the finer particles, such as very fine sand, silt, and 
clay, remained to settle out in still water. The soils in 
Oceana County that formed in lacustrine deposits 
typically are medium textured. Arkport soils are an 
example. 

Alluvium is material recently deposited by floodwater 
from streams. This material varies in texture, depending 
on the speed of the water from which it was deposited. 
Sloan and Glendora are examples of soils that formed 
in alluvium. 

Organic material occurs as deposits of plant remains. 
After the glaciers receded, water was left standing in 
depressions on the outwash plains, flood plains, 
moraines, and till plains. Because of the wetness, the 
grasses, sedges, and water-tolerant plants that grew 
around the edges of these depressions did not 
decompose quickly after they died. Eventually, the plant 
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residue filled the depressions and decomposed to form 
muck. Houghton soils are an example of soils that 
formed in organic material. 


Plant and Animal Life 


Native plants are the principal organisms that have 
influenced soil formation in Oceana County. Micro- 
organisms, earthworms, and human activities also have 
been important. The chief contribution of plant and 
animal life is the addition of organic matter and nitrogen 
to the soil. The kind of organic material in the soil 
depends on the kinds of plants that grew on the soil in 
the past. The remains of these plants accumulated on 
the surface, decayed, and eventually became organic 
matter. The roots of the plants provided channels for 
the downward movement of water through the soil and 
added organic matter as they decayed. Bacteria in the 
soil helped to break down the organic matter into plant 
nutrients. 

More than 50 percent of the well drained, sandy 
areas in Oceana County were dominated by coniferous 
trees. The rest of these areas supported mixed 
hardwoods. Differences in natural drainage and minor 
variations in the parent materia! affected the 
composition of the forest species. The well drained 
soils, such as Claybanks, Perrinton, Remus, and 
Tekenink soils, were covered mainly by sugar maple, 
beech, and oak. The somewhat poorly drained and 
poorly drained soils, such as Arkona, Pipestone, Bono, 
and Hoytville soils, were covered by elm, ash, and soft 
maples. 


Climate 


Climate determines the kind of plant and animal life 
on and in the soil and the amount of water available for 
the weathering of minerals and for the translocation of 
soil material. Through its influence on soil temperature, 
climate also determines the rate of chemical reaction in 
the soil. 

The climate in Oceana County is cool and humid. It 
is generally uniform throughout the county. In areas 
adjacent to Lake Michigan and in areas a few miles 
inland, however, the date of the first frost in fall is later 
than is typical in other areas and the date of the last 
frost in spring is earlier because the lake warms up 
slowly in the spring and cools slowly in the fall. 


Relief 


Relief affects the natural drainage of soils, the rate of 
erosion, the kind of plant cover, and the soil 
temperature. Slopes range from 0 to 85 percent in 
Oceana County. Runoff is most rapid on the steeper 
slopes. In low areas, water is temporarily ponded. 
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The soils in the county range from excessively 
drained on hilltops and ridgetops to very poorly drained 
in depressions. Through its effect on soil aeration, 
drainage partly determines the color of the soils. Water 
and air move freely through well drained soils and 
slowly through very poorly drained soils. In Perrinton 
and other well aerated soils, the iron and aluminum 
compounds are brightly colored and oxidized. Bono and 
other poorly aerated soils are dull gray and mottled. 
The Perrinton and Bono soils formed in similar kinds of 
parent material. 


Time 

Generally, a long time is needed for the development 
of distinct soil horizons. Differences in the length of time 
that the parent material has been in place are 
commonly reflected in the degree of profile 
development. Some soils form rapidly. Others form 
slowly. The soils in Oceana County range from young to 
mature. The glacial deposits in which many of the soils 
formed have been exposed to the soil-forming factors 
long enough for the development of distinct horizons. 
The soils that formed in recent alluvial sediments, 
however, have not been in place long enough for the 
development of distinct horizons. Sloan soils are an 
example of young alluvial soils. Perrinton soils are an 
example of mature soils. 


Processes of Soil Formation 


The processes responsible for the development of 
Soil horizons in the unconsolidated parent material are 
referred to as soil genesis. Several processes were 
involved in the development of horizons in the soils of 
Oceana County. These processes include the 
accumulation of organic matter, the leaching of lime 
(calcium carbonate), and the formation and 
translocation of silicate clay minerals. In most of the 
soils, more than one of these processes have been 
active in the development of horizons. 

As organic matter accumulates at the surface of a 
soil, an A horizon forms. If the soil is plowed, this 
horizon is mixed into a plow layer, or Ap horizon. In the 
soils in Oceana County, the surface layer ranges from 
high to low in content of organic matter. Bono soils are 
an example of soils that have a high content of organic 
matter in the surface layer. Benona soils are an 
example of soils that have a low content of organic 
matter. 

The leaching of carbonates and other bases has 
occurred in most of the soils. The leaching of bases 
generally precedes the translocation of silicate clay 
minerals. Many of the soils in Oceana County are 
moderately leached or strongly leached. For example, 
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Remus soils are leached of carbonates to a depth of 59 
inches, and Perrinton soils are leached to a depth of 40 
inches. The difference in the depth of leaching is a 
result of variations in the effects of time, relief, and 
parent material. 

Gleying, or the reduction and transfer or iron, is 
evident in somewhat poorly drained soils to very poorly 
drained soils. A gray subsoil in these soils indicates the 
reduction and loss of iron. Bono soils are an example of 
strongly gleyed soils. 
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The translocation of clay minerals contributes to 
horizon development. An eluviated, or leached, E 
horizon typically has platy structure and is lower in 
content of clay and lighter in color than the illuviated B 
horizon. The B horizon typically has an accumulation of 
clay, or clay films, in pores and on the faces of peds. 
Soils at this stage of formation probably were leached 
of carbonates and soluble salts to a considerable extent 
before the silicate clays were translocated. Perrinton 
soils are an example. 
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Ablation till. Loose, permeable till deposited during the 
final downwasting of glacial ice. Lenses of crudely 
sorted sand and gravel are common. 

Aeration, soil. The exchange of air in soil with air from 
the atmosphere. The air in a well aerated soil is 
similar to that in the atmosphere; the air in a 
poorly aerated soil is considerably higher in carbon 
dioxide and lower in oxygen. 

Aggregate, soil. Many fine particles held in a single 
mass or cluster. Natural soil aggregates, such as 
granules, blocks, or prisms, are called peds. Clods 
are aggregates produced by tillage or logging. 

Alluvium. Material, such as sand, silt, or clay, 
deposited on land by streams. 

Area reclaim (in tables). An area difficult to reclaim 
after the removal of soil for construction and other 
uses. Revegetation and erosion control are 
extremely difficult. 

Association, soil. A group of soils geographically 
associated in a characteristic repeating pattern 
and defined and delineated as a single map unit. 

Available water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the 
amount at wilting point. It is commonly expressed 
as inches of water per inch of soil. The capacity, in 
inches, in a 60-inch profile or to a limiting layer is 
expressed as: 


እ 101 shoe Se un ly ο. ο 0to3 
LOW swede ο ገን ο ο 3 to 6 
Moderate... ይክ ም pa Lala 6 to 9 
High, arsa ን ዝም ለዎ aus quasi 916 12 
Very high «νε νο ν ενω εν ον νε eee ences more than 12 


Back slope. The steepest and principal part of many 
slopes. A back slope commonly is steep and 
descends to a foot slope. 

Base saturation. The degree to which material having 
cation-exchange properties is saturated with 
exchangeable bases (sum of Ca, Mg, Na, K), 
expressed as a percentage of the total cation- 
exchange capacity. 


Bisequum. Two sequences of soil horizons, each of 
which consists of an illuvial horizon and the 
overlying eluvial horizons. 

Blowout. A shallow depression from which all or most 
of the soil material has been removed by the wind. 
A blowout has a flat or irregular floor formed by a 
resistant layer or by an accumulation of pebbles or 
cobbles. In some blowouts the water table is 
exposed. 

Bottom land. The normal flood plain of a stream, 
subject to flooding. 

Broad plain. An extensive area of nearly level, gently 
sloping, or undulating soils characterized by low 
relief. 

Calcareous soil. A soil containing enough calcium 
carbonate (commonly combined with magnesium 
carbonate) to effervesce visibly when treated with 
cold, dilute hydrochloric acid. 

Capillary water. Water held as a film around soil 
particles and in tiny spaces between particles. 
Surface tension is the adhesive force that holds 
capillary water in the soil. 

Catena. A sequence, or "chain," of soils on a 
landscape that formed in similar kinds of parent 
material but have different characteristics as a 
result of differences in relief and drainage. 

Cation. An ion carrying a positive charge of electricity. 
The common soil cations are calcium, potassium, 
magnesium, sodium, and hydrogen. 

Cation-exchange capacity. The total amount of 
exchangeable cations that can be held by the soil, 
expressed in terms of milliequivalents per 100 
grams of soil at neutrality (pH 7.0) or at some 
other stated pH value. The term, as applied to 
soils, is synonymous with base-exchange capacity 
but is more precise in meaning. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 
percent silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root 
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channels. Synonyms: clay coating, clay skin. 

Claypan. A slowly permeable soil horizon that contains 
much more clay than the horizons above it. A 
claypan is commonly hard when dry and plastic or 
stiff when wet. 

Climax.vegetation. The stabilized plant community on a 
particular site. The plant cover reproduces itself 
and does not change so long as the environment 
remains the same. 

Coarse fragments. If round, mineral or rock particles 2 
millimeters to 25 centimeters (10 inches) in 
diameter; if flat, mineral or rock particles 
(flagstone) 15 to 38 centimeters (6 to 15 inches) 
long. 

Coarse textured soil. Sand or loamy sand. 

Cobblestone (or cobble). A rounded or partly rounded 
fragment of rock 3 to 10 inches (7.6 to 25 
centimeters) in diameter. 

Complex slope. Irregular or variable slope. Planning or 
establishing terraces, diversions, and other water- 
control structures on a complex slope is difficult. 

Complex, soil. A map unit of two or more kinds of soil 
in such an intricate pattern or so small in area that 
it is not practical to map them separately at the 
selected scale of mapping. The pattern and 
proportion of the soils are somewhat similar in all 
areas. 

Concretions. Grains, pellets, or nodules of various 
sizes, shapes, and colors consisting of 
concentrated compounds or cemented soil grains. 
The composition of most concretions is unlike that 
of the surrounding soil. Calcium carbonate and 
iron oxide are common compounds in concretions. 

Conservation tillage. A tillage system that does not 
invert the soil and that leaves a protective amount 
of crop residue on the surface throughout the year. 

Consistence, soil. The feel of the soil and the ease 
with which a lump can be crushed by the fingers. 
Terms commonly.used to describe consistence 
are: 

Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can 
be pressed together into a lump. 

Firm—When moist, crushes under moderate 
pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form 
a "wire" when rolled between thumb and 
forefinger. 

Sticky.—When wet, adheres to other material and 
tends to stretch somewhat and pull apart rather 
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than to pull free from other material. 
Hard.—When dry, moderately resistant to 
pressure; can be broken with difficulty between 
thumb and forefinger. 

Soft. —When dry, breaks into powder or individual 
grains under very slight pressure. 
Cemented.—Hard; little affected by moistening. 

Contour stripcropping. Growing crops in strips that 
follow the contour. Strips of grass or close-growing 
crops are alternated with strips of clean-tilled 
crops or summer fallow. 

Control section. The part of the soil on which 
classification is based. The thickness varies 
among different kinds of soil, but for many it is that 
part of the soil profile between depths of 10 inches 
and 40 or 80 inches. 

Cover crop. A close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 

Deferred grazing. Postponing grazing or resting grazing 
land for a prescribed period. 

Diversion (or diversion terrace). A ridge of earth, 
generally a terrace, built to protect downslope 
areas by diverting runoff from its natural course. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial 
saturation during soil formation, as opposed to 
altered drainage, which is commonly the result of 
artificial drainage or irrigation but may be caused 
by the sudden deepening of channels or the 
blocking of drainage outlets. Seven classes of 
natural soil drainage are recognized: 

Excessively drained.—Water is removed from the 
Soil very rapidly. Excessively drained soils are 
commonly very coarse textured, rocky, or shallow. 
Some are steep. All are free of the mottling related 
to wetness. 

Somewhat excessively drained.—Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. 
Some are shallow. Some are so steep that much 
of the water they receive is lost as runoff. All are 
free of the mottling related to wetness. 

Well drained.—Water is removed from the soil 
readily, but not rapidly. It is available to plants 
throughout most of the growing season, and 
wetness does not inhibit growth of roots for 
significant periods during most growing seasons. 
Well drained soils are commonly medium textured. 
They are mainly free of mottling. 

Moderately well drained.—Water is removed from 
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the soil somewhat slowly during some periods. 
Moderately well drained soils are wet for only a 
short time during the growing season, but 
periodically they are wet long enough that most 
mesophytic crops are affected. They commonly 
have a slowly pervious layer within or directly 
below the solum or periodically receive high 
rainfall, or both. 

Somewhat poorly drained.—Water is removed 
slowly enough that the soil is wet for significant 
periods during the growing season. Wetness 
markedly restricts the growth of mesophytic crops 
unless artificial drainage is provided. Somewhat 
poorly drained soils commonly have a slowly 
pervious layer, a high water table, additional water 
from seepage, nearly continuous rainfall, or a 
combination of these. : 

Poorly drained—Water is removed so slowly that 
the soil is saturated periodically during the growing 
season or remains wet for long periods. Free 
water is commonly at or near the surface for long 
enough during the growing season that most 
:mesophytic crops cannot be grown unless the soil 
is artificially drained. The soil is not continuously 
saturated in layers directly below plow depth. Poor 
drainage results from a high water table, a slowly 
pervious layer within the profile, seepage, nearly 
continuous rainfall, or a combination of these. 
Very poorly drained—Water is removed from the 
soil so slowly that free water remains at or on the. 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic 
crops cannot be grown. Very poorly drained soils 
are commonly level or depressed and are 
frequently ponded. Yet, where rainfall is high and 
nearly continuous, they can have moderate or high 
slope gradients. 

Drainage, surface. Runoff, or surface flow of water, 
from an area. 

Dune. A mound, ridge, or hill of loose, windblown sandy 
material that is either bare or covered with 
vegetation. 

Dysic soil. An organic soil having a pH value of less 
than 4.5 in all layers of the control section. 

Eluviation. The movement of material in true solution or 
colloidal suspension from one place to another 
within the soil. Soil horizons that have lost material 
through eluviation are eluvial; those that have 
received material are illuvial. 

Eolian soil material. Earthy parent material 
accumulated through wind action; commonly refers 
to sandy material in dunes or to loess in blankets 
on the surface. 

Erosion. The wearing away of the land surface by 
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water, wind, ice, or other geologic agents and by 
such processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and 
the building up of such landscape features as 
flood plains and coastal plains. Synonym: natural 
erosion. 

Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of human 
or animal activities or of a catastrophe in nature, 
for example, fire, that exposes the surface. 

Euic soil. An organic soil having a pH value of more 
than 4.5 in all layers of the control section. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil is not a source of gravel or sand for 
construction purposes. 

Fallow. Cropland left idle in order to restore productivity 
through accumulation of moisture. Summer fallow 
is common in regions of limited rainfall where 
cereal grains are grown. The soil is tilled for at 
least one growing season for weed control and 
decomposition of plant residue. 

Fast intake (in tables). The rapid movement of water 
into the soil. 

Fertility, soil. The quality that enables a soil to provide 

` plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Fibric soil material (peat). The least decomposed of all 
organic soil material. Peat contains a large amount 
of well preserved fiber that is readily identifiable 
according to botanical origin. Peat has the lowest 
bulk density and the highest water content at 
saturation of all organic soil material. 

Field moisture capacity. The moisture content of a soil, 
expressed as a percentage of the ovendry weight, 
after the gravitational, or free; water has drained 
away; the field moisture content 2 or 3 days after 
a soaking rain; also called normal field capacity, 
normal moisture capacity, or capillary capacity. 

Fine textured soil. Sandy clay, silty clay, or clay. 

First bottom. The normal flood plain of a stream, 
subject to frequent or occasional flooding. 

Flood plain. A nearly level alluvial plain that borders a 
stream and is subject to flooding unless protected 
artificially. 

Foot slope. The inclined surface at the base of a hill. 

Forb. Any herbaceous plant not a grass or a sedge. 

Fragipan. A loamy, brittle subsurface horizon low in 
porosity and content of organic matter and low or 
moderate in clay but high in silt or very fine sand. 
A fragipan appears cemented and restricts roots. 


242 


When dry, it is hard or very hard and has a higher 
bulk density than the horizon or horizons above. 
When moist, it tends to rupture suddenly under 
pressure rather than to deform slowly. 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, 
buildings and other structures, and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Glacial drift (geology). Pulverized and other rock 
material transported by glacial ice and then 
deposited. Also, the sorted and unsorted material 
deposited by streams flowing from glaciers. 

Glacial outwash (geology). Gravel, sand, and silt, 
commonly stratified, deposited by glacial 
meltwater. 

Glacial till (geology). Unsorted, nonstratified glacial drift 
consisting of clay, silt, sand, and boulders 
transported and deposited by glacial ice. 

Glaciofluvial deposits (geology). Material moved by 
glaciers and subsequently sorted and deposited by 
streams flowing from the melting ice. The deposits 
are stratified and occur as kames, eskers, deltas, 
and outwash plains. 

Glaciolacustrine deposits. Material ranging from fine 
clay to sand derived from glaciers and deposited 
in glacial lakes mainly by glacial meltwater. Many 
deposits are interbedded or laminated. 

Gleyed soil. Soil that formed under poor drainage, 
resulting in the reduction of iron and other 
elements in the profíle and in gray colors and 
mottles. 

Graded stripcropping. Growing crops in strips that 
grade toward a protected waterway. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as 
protection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3 
inches (2 millimeters to 7.6 centimeters) in 
diameter. An individual piece is a pebble. 

Gravelly soil material. Material that is 15 to 50 percent, 
by volume, rounded or angular rock fragments, not 
prominently flattened, up to 3 inches (7.6 
centimeters) in diameter. 

Green manure crop (agronomy). A soil-improving crap 
grown to be plowed under in an early stage of 
maturity or soon after maturity. 

Ground water (geology). Water filling all the unblocked 
pores of the material below the water table. 

Gully. A miniature valley with steep sides cut by 
running water and through which water ordinarily 
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runs only after rainfall. The distinction between a 
gully and a rill is one of depth. A gully generally is 
an obstacle to farm machinery and is too deep to 
be obliterated by ordinary tillage; a rill is of lesser 
depth and can be smoothed over by ordinary 
tillage. 

Hemic soil material (mucky peat). Organic soil 
material intermediate in degree of decomposition 
between the less decomposed fibric and the more 
decomposed sapric material. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics 
produced by soil-forming processes. In the 
identification of soil horizons, an uppercase letter 
represents the major horizons. Numbers or 
lowercase letters that follow represent subdivisions 
of the major horizons. The major horizons are as 
follows: : 

O horizon.—An organic layer of fresh and 
decaying plant residue. 

A horizon.—The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, any plowed or disturbed surface layer. 

E horizon.—The mineral horizon in which the main 
feature is loss of silicate clay, iron, aluminum, or 
some combination of these. 

B horizon.—The mineral horizon below an O, A, or 
E horizon. The B horizon is in part a layer of 
transition from the overlying horizon to the 
underlying C horizon. The B horizon also has 
distinctive characteristics, such as (1) 
accumulation of clay, sesquioxides, humus, or a 
combination of these; (2) granular, prismatic, or 
blocky structure; (3) redder or browner colors than 
those in the A horizon; or (4) a combination of 
these. 

C horizon. —The mineral horizon or layer, 
excluding indurated bedrock, that is little affected 
by soil-forming processes and does not have the 
properties typical of the overlying horizon. The 
material of a C horizon may be either like or unlike 
that in which the solum formed. If the material is 
known to differ from that in the solum, an Arabic 
numeral, commonly a 2, precedes the letter C. 

Cr horizon.—Soft, consolidated bedrock beneath 
the soil. 

R layer.—Hard, consolidated bedrock beneath the 
soil. The bedrock commonly underlies a C horizon 
but can be directly below an A or a B horizon. 

Humus. The well decomposed, more or less stable part 
of the organic matter in mineral soils. 

Hydrologic soil groups. Refers to sails grouped 
according to their runoff-producing characteristics. 


Oceana County, Michigan 


The chief consideration is the inherent capacity of 
soil bare of vegetation to permit infiltration. The 
slope and the kind of plant cover are not 
considered but are separate factors in predicting 
runoff. Soils are assigned to four groups. In group 
A are soils having a high infiltration rate when 
thoroughly wet and having a low runoff potential. 
They are mainly deep, well drained, and sandy or 
gravelly. In group D, at the other extreme, are 
soils having a very slow infiltration rate and thus a 
high runoff potential. They have a claypan or clay 
layer at or near the surface, have a permanent 
high water table, or are shallow over nearly 
impervious bedrock or other material. A soil is 
assigned to two hydrologic groups if part of the 
acreage is artificially drained and part is 
undrained. 

liluviation. The movement of soil material from one 
horizon to another in the soil profile. Generally, 
material is removed from an upper horizon and 
deposited in a lower horizon. 

Impervious soil. A soil through which water, air, or 
roots penetrate slowly or not at all. No soil is 
absolutely impervious to air and water all the time. 

Infiltration. The downward entry of water into the 
immediate surface of soil or other material, as 
contrasted with percolation, which is movement of 
water through soil layers or material. 

Infiltration capacity. The maximum rate at which water 
can infiltrate into a soil under a given set of 
conditions. 

Infiltration rate. The rate at which water penetrates the 
surface of the soil at any given instant, usually 
expressed in inches per hour. The rate can be 
limited by the infiltration capacity of the soil or the 
rate at which water is applied at the surface. 

Intake rate. The average rate of water entering the soil 
under irrigation. Most soils have a fast initial rate; 
the rate decreases with application time. 
Therefore, intake rate for design purposes is not a 
constant but is a variable depending on the net 
irrigation application. The rate of water intake, in 
inches per hour, is expressed as follows: 


Less than κ ui usupa hata aadA very low 
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0:75710 μι ο ο ο pice moderate 
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Irrigation. Application of water to soils to assist in 
production of crops. Methods of irrigation are: 
Basin.—Water is applied rapidly to nearly level 
plains surrounded by levees or dikes. 
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Border.—Water is applied. at the upper end of a 
strip in which the lateral flow of water is controlled 
by small earth ridges called border dikes, or 
borders. 

Conirolled flooding.—Water is released at intervals 
from closely spaced field ditches and distributed 
uniformly over the field. 

Corrugation.—Water is applied to small, closely 
Spaced furrows or ditches in fields of close- 
growing crops or in orchards so that it flows in 
only one direction. 

Drip (or trickle).—Water is applied slowly and 
under low pressure to the surface of the soil or 
into the soil through such applicators as emitters, 
porous tubing, or perforated pipe. 

Furrow.—Water is applied in small ditches made 
by cultivation implements. Furrows are used for 
tree and row crops. 

Sprinkler. —Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
Subirrigation.—Water is applied in open ditches or 
tile lines until the water table is raised enough to 
wet the soil. 

Wild flooding.—Water, released at high points, is 
allowed to flow onto an area without controlled 
distribution. 

Kame (geology). An irregular, short ridge or hill of 
stratified glacial drift. 

Knoll. A small, low, rounded hill rising above the 
adjacent nearly level areas. 

Lacustrine deposit (geology). Material deposited in 
lake water and exposed when the water level is 
lowered or the elevation of the land is raised. 

Lamellae. in sandy soils, thin bands of more clayey 
material spaced a few centimeters to several 
inches apart. 

Large stones (in tables). Rock fragments 3 inches (7.6 
centimeters) or more across. Large stones 
adversely affect the specified use of the soil. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay 
particles, 28 to 50 percent silt particles, and less 
than 52 percent sand particles. 

Loess. Fine grained material, dominantly of silt-sized 
particles, deposited by the wind. 

Low strength. The soil is not strong enough to support 
loads. 

Medium textured soil. Very fine sandy loam, loam, silt 
loam, or silt. 

Mineral soil. Soil that is mainly mineral material and 


244 


low in organic material. its bulk density is more 
than that of organic soil. 

Minimum tillage. Only the tillage essential to crop 
production and prevention of soil damage. 

Miscellaneous area. An area that has little or no 
natural soil and supports little or no vegetation. 

Moderately coarse textured soil. Coarse sandy loam, 
sandy loam, or fine sandy loam. 

Moderately fine textured soil. Clay loam, sandy clay 
loam, or silty clay loam. 

Moraine (geology). An accumulation of earth, stones, 
and other debris deposited by a glacier. Some 
types are terminal, lateral, medial, and ground. 

Morphology, soil. The physical makeup of the soil, 
including the texture, structure, porosity, 
consistence, color, and other physical, mineral, 
and biological properties of the various horizons, 
and the thickness and arrangement of those 
horizons in the soil profile. 

Mottling, soil. Irregular spots of different colors that 
vary in number and size. Mottling generally 
indicates poor aeration and impeded drainage. 
Descriptive terms are as follows: abundance— ew, 
common, and many; size—fine, medium, and 
coarse; and contrast—faint, distinct, and prominent. 
The size measurements are of the diameter along 
the greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, 
more than 15 millimeters (about 0.6 inch). 

Muck. Dark colored, finely divided, well decomposed 
organic soil material. (See Sapric soil material.) 

Mucky peat. See Hemic soil material. 

Munsell notation. A designation of color by degrees of 
three simple variables—hue, value, and chroma. 
For example, a notation of 10YR 6/4 is a color with 
hue of 10YR, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 
7.3. (See Reaction, soil.) 

Nutrient, plant. Any element taken in by a plant 
essential to its growth. Plant nutrients are mainly 
nitrogen, phosphorus, potassium, calcium, 
magnesium, sulfur, iron, manganese, copper, 
boron, and zinc obtained from the soil and carbon, 
hydrogen, and oxygen obtained from the air and 
water. 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. 

Outwash plain. A landform of mainly sandy or coarse 
textured material of glaciofluvial origin. An outwash 
plain is commonly smooth; where pitted, it is 
generally low in relief. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 
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Peat. Unconsolidated material, largely undecomposed 
organic matter, that has accumulated under 
excess moisture. (See Fibric soil material.) 

Ped. An individual natural soil aggregate, such as a 
granule, a prism, or a block. 

Pedon. The smallest volume that can be called "a soil." 
A pedon is three dimensional and large enough to 
permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percolation. The downward movement of water through 
the soil. 

Percs slowly (in tables). The slow movement of water 
through the soil, adversely affecting the specified 
use. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. 
Permeability is measured as the number of inches 
per hour that water moves downward through the 
saturated soil. Terms describing permeability are: 


Very slow................... less than 0.06 inch 
SIOW c ο ውን ο 0.06 to 0.2 inch 
Moderately slow ................. 0.2 to 0.6 inch 
Moderate................. 0.6 inch to 2.0 inches 
Moderately rapid............... 2.0 to 6.0 inches 
Rapid y. ua ο. 6.0 to 20 inches 
Very ταρἰα................. more than 20 inches 


Phase, soil. A subdivision of a soil series based on 
features that affect its use and management, such 
as slope, stoniness, and thickness. 

pH value. A numerical designation of acidity and 
alkalinity in soil. (See Reaction, soil.) 

Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 

Plasticity index. The numerical difference between the 
liquid limit and the plastic limit; the range of 
moisture content within which the soil remains 
plastic. 

Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 

Ponding. Standing water on soils in closed 
depressions. Unless the soils are artificially 
drained, the water can be removed only by 
percolation or evapotranspiration. 

Poor filter (in tables). Because of rapid permeability, 
the soil may not adequately filter effluent from a 
waste disposal system. 

Productivity, soil. The capability of a soil for producing 
a specified plant or sequence of plants under 
specific management. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent 
material. 
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Reaction, soil. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to 
pH 7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The 
degrees of acidity or alkalinity, expressed as pH 


values are: 
Extremely acid....................... below 4.5 
Very strongly acid.................... 4.5 to 5.0 
Strongly acid......................... 5.1 to 5.5 
Moderately acid...................... 5.6 to 6.0 
Slightly acid... ....................... 6.1 to 6.5 
Neutral ua n ο ο 6.6 to 7.3 
Slightly alkaline ...................... 7.4 to 7.8 
Moderately alkaline................... 7.9 to 8.4 
Strongly alkaline ..................... 8.5 to 9.0 
Very strongly alkaline ............ 9.1 and higher 


Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Ridge. A long, narrow elevation of the land surface. It 
generally has a sharp crest and steep sides and 
forms an extended upland between valleys. 

Rill. A steep-sided channel resulting from accelerated 
erosion. A rill is generally a few inches deep and 
not wide enough to be an obstacle to farm 
machinery. 

Rock fragments. Rock or mineral fragments having a 
diameter of 2 millimeters or more; for example, 
pebbles, cobbles, stones, and boulders. 

Rooting depth (in tables). Shallow root zone. The soil 
is shallow over a layer that greatly restricts roots. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off 
the surface of the land without sinking into the soil 
is called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sapric soil material (muck). The most highly 
decomposed of all organic soil material. Muck has 
the least amount of plant fiber, the highest bulk 
density, and the lowest water content at saturation 
of all organic soil material. 

Seepage (in tables). The movement of water through 
the soil. Seepage adversely affects the specified 
use. 

Sequum. A sequence consisting of an illuvial horizon 
and the overlying eluvial horizon. (See Eluviation.) 

Series, soil. A group of soils that have profiles that are 
almost alike, except for differences in texture of 
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the surface layer or of the substratum. All the soils 
of a series have horizons that are similar in 
composition, thickness, and arrangement. 

Sheet erosion. The removal of a fairly uniform layer of 
soil material from the land surface by the action of 
rainfall and surface runoff. 

Shoulder slope. The uppermost inclined part of a 
slope. A shoulder slope is the transition zone 
between a back slope and the summit of an 
upland. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silica. A combination of silicon and oxygen. The 
mineral form is called quartz. 

Silica-sesquioxide ratio. The ratio of the number of 
molecules of silica to the number of molecules of 
alumina and iron oxide. The more highly 
weathered soils or their clay fractions in warm- 
temperate, humid regions, and especially those in 
the tropics, generally have a low ratio. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay 
(0.002 millimeter) to the lower limit of very fine 
sand (0.05 millimeter). As a soil textural class, soil 
that is 80 percent or more silt and less than 12 
percent clay. 

Similar soils. Soils that share limits of diagnostic 
criteria, 9ehave and perform in a similar manner, 
and have similar conservation needs or 
management requirements for the major land uses 
in the survey area. 

Site index. A designation of the quality of a forest site 
based on the height of the dominant stand at an 
arbitrarily chosen age. For example, if the average 
height attained by dominant and codominant trees 
in a fully stocked stand at the age of 50 years is 
75 feet, the site index is 75 feet. 

Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multiplied by 100. Thus, a slope of 20 percent is a 
drop of 20 feet in 100 feet of horizontal distance. 

Slope (in tables). Slope is great enough that special 
practices are required to ensure satisfactory 
performance of the soil for a specific use. 

Slow refill (in tables). The slow filling of ponds, 
resulting from restricted permeability in the soil. 

Small stones (in tables). Rock fragments tess than 3 
inches (7.6 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Soil. A natural, three-dimensional body at the earth's 
surface. It is capable of supporting plants and has 
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properties resulting from the integrated effect of 

climate and living matter acting on earthy parent 
material, as conditioned by relief over periods οἵ. 
time. 

Soil separates. Mineral particles less than 2 millimeters 
in equivalent diameter and ranging between 
specified size limits. The names and sizes, in 
millimeters, of separates recognized in the United 
States are as follows: 


Very coarse sand..................... 2.0 to 1.0 
Coarse sand......................... 1.0 to 0.5 
Medium sand....................... 0.5 to 0.25 
Fine 588በ0..................›......... 0.25 to 0.10 
Very fine sand..................... 0.10 to 0.05 
| dys de See Pe a Hess ο. 0.05 to 0.002 
Cay teens ο ም ንም less than 0.002 


Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation 
are active. The solum in soil consists of the A, E, 
and B horizons. Generally, the characteristics of 
the material in these horizons are unlike those of 
the substratum. The living roots and plant and 
animal activities are largely confined to the solum. 

Stones. Rock fragments 10 to 24 inches (25 to 60 
centimeters) in diameter if rounded or 15 to 24 
inches (38 to 60 centimeters) in length if flat. 

Stony. Refers to a soil containing stones in numbers 
that interfere with or prevent tillage. 

Stripcropping. Growing crops in a systematic 
arrangement of strips or bands which provide 
vegetative barriers to soil blowing and water 
erosion. 

Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. 
The principal forms of soil structure are—platy 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), cofumnar (prisms with 
rounded tops), blocky (angular or subangular), and 
granular. Structureless soils are either single grain 
(each grain by itself, as in dune sand) or massive 
(the particles adhering without any regular 
cleavage, as in many hardpans). 

Stubble mulch. Stubble or other crop residue left on 
the soil or partly worked into the soil. It protects 
the soil from soil blowing and water erosion after 
harvest, during preparation of a seedbed for the 
next crop, and during the early growing period of 
the new crop. 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Subsoiling. Breaking up a compact subsoil by pulling a 
special chisel through the soil. 

Substratum. The part of the soil below the solum. 
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Subsurface layer. Any surface soil horizon (A, E, AB, 
or EB) below the surface layer. 

Summer fallow. The tillage of uncropped land during 
the summer to control weeds and allow storage of 
moisture in the soil for the growth of a later crop. 
A practice common in semiarid regions, where 
annual precipitation is not enough to produce a 
crop every year. Summer fallow is frequently 
practiced before planting winter grain. 

Surface layer. The soil ordinarily moved in tillage, or its 
equivalent in uncultivated soil, ranging in depth 
from about 4 to 10 inches (10 to 25 centimeters). 
Frequently designated as the “plow layer,” or the 
“Ap horizon.” 

Surface soil. The A, E, AB, and EB horizons. It 
includes all subdivisions of these horizons. 

Terminal moraine. A belt of thick glacial drift that 
generally marks the termination of important 
glacial advances. 

Terrace. An embankment, or ridge, constructed across 
sloping soils on the contour or at a slight angle to 
the contour. The terrace intercepts surface runoff 
so that water soaks into the soil or flows slowly to 
a prepared outlet. 

Terrace (geologic). An old alluvial plain, ordinarily flat or 
undulating, bordering a river, a lake, or the sea. 

Texture, soil. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, loamy sand, sandy loam, loam, 
silt loam, silt, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 
loamy sand, and sandy loam classes may be 
further divided by specifying "coarse," “fine,” or 
“very fine.” 

Thin layer (in tables). A layer of otherwise suitable soil 
material that is too thin for the specified use. 

Till plain. An extensive area of nearly level to 
undulating soils underlain by glacial till. 

Tilth, soil. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling 
emergence, and root penetration. 

Toe slope. The outermost inclined surface at the base 
of a hill; part of a foot slope. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 

Trace elements. Chemical elements, for example, zinc, 
cobalt, manganese, copper, and iron, in soils in 
extremely small amounts. They are essential to 
plant growth. 

Upland (geology). Land at a higher elevation, in 
general, than the alluvial plain or stream terrace; 
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land above the lowlands along streams. 

Variegation. Refers to patterns of contrasting colors 
assumed to be inherited from the parent material 
rather than to be the result of poor drainage. 

Varve. A sedimentary layer of a lamina or sequence of 
laminae deposited in a body of still water within a 
year. Specifically, a thin pair of graded 
glaciolacustrine layers seasonally deposited, 
usually by meltwater streams, in a glacial lake or 
other body of still water in front of a glacier. 
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Weathering. All physical and chemical changes 
produced in rocks or other deposits at or near the 
earth’s surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 

Wilting point (or permanent wilting point). The 
moisture content of soil, on an ovendry basis, at 
which a plant (specifically a sunflower) wilts so 
much that it does not recover when placed in a 
humid, dark chamber. 


Accessibility Statement 


This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-FT C@ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 
usda.gov/locator/app. 


Nondiscrimination Statement 


Nondiscrimination Policy 


The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual’s income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities.) 


To File an Employment Complaint 


If you wish to file an employment complaint, you must contact your agency’s EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 
found online at http://www.ascr.usda.gov/complaint_filing_file.html. 


To File a Program Complaint 


If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda. 
gov/complaint filing cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 
intake@usda.gov. 


Persons with Disabilities 


If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 


program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 


Supplemental Nutrition Assistance Program 


For additional information dealing with Supplemental Nutrition Assistance Program 
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which 
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov. 


usda.gov/33085.wba). 


All Other Inquiries 
For information not pertaining to civil rights, please refer to the listing of the USDA 


Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba). 
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TABLE 1.--TEMPERATURE AND PRECIPITATION 
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(Recorded in the period 1951-80 at Hart and Hesperia in Oceana County and at Montague in Muskegon County) 


Month 


HART: 
I 
Jannary----i 
February---| 


September--| 
October----| 
November- -- | 
December---| 

| 
Yearly: | 
Average---| 
Extreme---| 


HESPERIA: 
| 
January----| 
February---| 


September--| 
October----| 
November--- | 
December--- | 
| 

Yearly: I 
Average---| 

Extreme---| 


° 
F 


See footnote at 


| | 
| | 


Average | Average | Average | 
daily | daily | daily |temperature|temperature| growing | 
maximum | minimum | 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
37.2 | 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


end of table. 


Temperature 


| 2 years in ] 


| 10 will have-- 


Maximum 


| higher 
than-- 


| Minimum 

| lower | degree 
| than-- | days* 
| ° | 

| | Units 
| | 

| I 

l | 

| -9 | 0 
| -11 | 0 
| -3 | 5 
| 16 | 63 
| 25 | 234 
| 35 | 467 
| 42 | 639 
| 40 | 578 
| 31 | 350 
| 24 I 131 
| 9 | 14 
I -3 | ዐ 
| | 

| | 

| nm | መ= 
| -14 | መ= 
J --- | 2,461 
| | 

| | 

| | 

[ -14 | 0 
| -16 l 0 
| ~8 I 5 
I 33 l 61 
| 23 | 228 
| 32 | 459 
| 39 | 600 
| 36 | 547 
| 28 | 314 
| 18 | 111 
l 6 | 11 
| ~8 | 0 
| | 

| | 

| መመመ | መ= 
| -20 | --- 
| --- | 2,336 
| | 


| Average 


Precipitation 


{2 years in 10| 


[number of |Average| 


ΟΝ 19 ርጋ O ርጋ oO 


N 
wi - 


PN 
Ν Ὁ εν & 


οηΗηνοοσοοσοοσονωώωω 


το σι 


| will have-- | Average | 
| [number of |Snowfall 
| Less | More |days with| 
|than--|than--|0.10 inch| 
I | °r more 
I | 
In | In | 
| | 
| | 
| | 
1.75| 3.29) 9 
1.10| 2.40| 6 
1.28| 3.14] 6 
2.08| 4.31] 7 
1.49| 3.63) 6 
1.59] 4.73] 7 
1.67| 4.00) 6 
1.30| 5.13) 6 
1.30. 5.07] 7 
1.71| 4.70] 7 
2.10! 3.841 8 
1.79| 3.39) 8 
l | 
| | 
---| ---| መመመ 
--= | -== | ጨ=ቅ à 
29.92| 38.641 83 
| | 
| | 
| { 
1.47| 3.22 7 
.91| 2.26] 5 
1.27} 3.20) 6 
1.95| 4.571 7 
1.52| 3.75] 6 
1.58| 4.33] 6 
1.60{ 3.871 6 
1.57| 5.66! 6 
1.43| 4.80| 6 
1.31] 4.53] 7 
1.80! 3.66| 8 
1.38| 3.49| 7 
| | 
| | 
---ι ---| a 
---| ---| መመመ 
28.30] 38.56| 77 


I 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
I 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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TABLE 1.--TEMPERATURE AND PRECIPITATION--Continued 
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MONTAGUE : 


| 
January----| 
February---| 


September - - | 
October----| 
November- -- | 
December--- | 

| 
Yearly: | 
Average--- | 
Extreme--- | 


° 
F 


i QO (Q O F h —- O Q G b. uw 


σι 
፦ 
ዉ 69 ከ) F: .) (n — ህ =-4 ο 


ሠ 
[2] 
[^] 


Average|Average|Average| 
daily | daily | 
maximum |minimum | 


ον 
ጩ 
Q F: O O, à n Ñ (n O GO GO (Q) 


Temperature 


l 2 years in 


| 10 will have-- 


Maximum 


Minimum 


| Average | 


Precipitation 


[2 years in 10| 


| will have-- 


[number of |Average| | 


|temperature|temperature| growing | 
| degree 
| days* 


| higher 
than-- 


° 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 90 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


lower 
than-- 


| Less | More 


| Average 


|number of| Average 


Ithan--I|than--|0.10 inch| 
or more | 


| I 
In | In | 
| | 
| | 
| | 
2.57 | 1.531 
1.61 |  .79| 
2.29 | 1.22| 
3.37 | 2.06| 
2.57 | 1.37 
2.67 | 1.45] 
2.93 | 1.63| 
3.62 | 1.44| 
3.22 | 1.17| 
3.14 | 1.554 
3.00 | 1.88| 
2.56 | 1.51| 
| | 
| | 
===] ==> | 
eese ===] 
33.55 | 29.11| 
| 


H 
5 


ω δν D. d» UO) d» UO Q) δω νω 
~ 
m 


---| 
38.02| 
| 


ዉጩዉ>፤ቋብ እ Q O G; E O) @ ο 


| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


|days with| snowfall 


m ኪን) ቢ1ቨ ርጋ ርጋ ረጋ ርጋ ርጋ =.] ኮን ሑብ ‹3 


—— n —rV——— n FD ው ከ ος 


It can be calculated by adding the 
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which 


* A growing degree day is a unit of heat available for plant growth. 


growth is minimal for the principal crops in the area (50 degrees F). 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


(Recorded in the period 1951-80 at Hart and Hesperia in Oceana 
County and at Montague in Muskegon County) 


Temperature 


Probability 
32 OF 
or lower 


28 OF 
or lower 


24 OF 
or lower 


HART; 


Last freezing 
temperature 
in spring: 


1 year in 10 
later than-- 
2 years in 10 
later than-- 
5 years in 10 
later than-- 


May 30 
May 25 
May 15 


First freezing 
temperature 
in fall: 


1 year in 10 
earlier than-- 
2 years in 10 
earlier than-- 
5 years in 10 


I 
{ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Sept. 18 
| 

| 

| 

earlier than-- | Nov. 8 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

I 

I 

| 

l 

| 

| 

| 

| 

| 


Sept. 24 


HESPERIA: 


Last freezing 
temperature 
in spring: 


1 year in 10 

later than-- 
2 years in 10 
later than-- 
5 years in 10 
later than-- 


May 8 May 22 June 12 


May 3 May 18 June 6 


May 9 


First freezing 
temperature 
in fall: 


1 year in 10 
earlier than-- 
2 years in 10 
earlier than-- 
5 years in 10 
earlier than-- 


Sept. 12 
Sept. 16 


| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
I 
! 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Sept. 25 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
Oct. 21 | Oct. 5 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL--Continued 


Temperature 


Probability 
32 OF 
or lower 


24 OF 


or lower 


28 OF 
or lower 


MONTAGUE : 


Last freezing 
temperature 
in spring: 


1 year in 10 
later than-- 
2 years in 10 
later than-- 
5 years in 10 
later than-- Apr. 21 May 23 
First freezing 
temperature 
in fall: 


1 year in 10 
earlier than-- 
2 years in 10 
earlier than-- 
5 years in 10 
earlier than-- 


Oct. 12 Sept. 10 


Oct. 18 Sept. 16 


Oct. 29 Sept. 28 


Ë 
b 
~ 

Ë 

< 

ኑ 

v 

g 

E] 

ወ 

ሠ 
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TABLE 3.~-GROWING SEASON 


(Recorded in the period 1951-80 at Hart and 
Hesperia in Oceana County and at Montague 
in Muskegon County) 


Daily minimum temperature 


during growing season 


Probability Higher | Higher | Higher 
than | than | than 
24% | 28° | 32 OF 
| | 
| Days | Days | Days 
| ] | 
HART: | | | 
| | | 
9 years in 10 | 186 | 145 | 120 
l | | 
8 years, in 10 | 193 | 153 | 128 
| | | 
5 years in 10 | 206 | 169 { 142 
| | | 
2 years in 10 | 218 | 184 | 157 
| | | 
4 year 28 10 | 225 | 193 | 465 
| | | 
| | | 
HESPERIA: | | I 
| | | 
9 years in 10 | 160 | 428 1 402 
| | | 
8 years in 10 | 168 I 135 | 109 
| | | 
5 years in 10 | 184 | 149 I 121 
| | | 
2 years in 10 | 199 | 163 | 134 
| | | 
1 year in 10 | 207 | 171 | 240 
| | | 
| | | 
MONTAGUE ። | | | 
| | | 
9 years in 10 | 169 | 131 | 100 
| | | 
8 years in 10 | 176 | 140 { 110 
| | ] 
5 years in 10 | 190 | 457 | 127 
| | | 
2 years in 30 | 204 | 175 | 145 
| | | 
1 year in 10 | 212 | 184 | 154 
| | | 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 

| | 
Map | Soil name | Acres | Percent 
symbol | | | 

| | | 

| | | 
10B |Perrinton loam, 2 to 6 percent slopes---------------------------------------------- | 3,399 | 4.0 
1ος |Perrinton loam, 6 to 12 percent slopes--------------------------------------------- | 758 | 0.2 
10D |Perrinton loam, 12 to 18 percent βῖορθβ-------------------------------------------- 285 | 0.1 
10E |Perrinton loam, 18 to 35 percent slopes-- 1,024 | 0.3 
11A |Ithaca loam, 0 to 3 percent slopes 1,290 | 0.4 
12 [Bono silt loam--------------------------------------------------------------------- 994 | 0.3 
13B IMarlette fine sandy loam, 2 to 6 percent slopes---- 1,063 | 0.3 
13c |Marlette fine sandy loam, 6 to 12 percent slopes--- 142 | * 
13D |Marlette fine sandy loam, 12 to 18 percent slopes-- 63 | * 
14B |Capac fine sandy loam, 0 to 4 percent slopes------- 324 | 0.1 
16B |Remus fine sandy loam, 1 to 6 percent slopes-- - 1,410 | 0.4 
46ር |Remus fine sandy loam, 6 to 12 percent slopes-- = 795 | 0.2 
16D |Remus fine sandy loam, 12 to 18 percent slopes- - 278 | 0.1 
178 |Marlette-Fern complex, 0 to 6 percent slopes--------------------------------------- 798 | 0.2 
17¢ {Marlette-Fern complex, 6 to 12 percent slopes-------------------------------------- 646 | 0.2 
17D |Marlette-Fern complex, 12 to 18 percent slopes------- - 122 | * 
18B |Spinks-Gowdy loamy fine sands, 0 to 6 percent slopes-- - 876 | 0.3 
38ር |Spinks-Gowdy loamy fine sands, 6 to 12 percent slopes------ 486 | 0.1 
18D |Spinks-Gowdy loamy fine sands, 12 to 18 percent slopes---- 109 | * 
20B |Arkport-Chelsea complex, 0 to 6 percent slopes------------ 792 | 0.2 
20ር |Arkport-Chelsea complex, 6 to 12 percent slopes---- = 389 | 0.1 
20D |Arkport-Chelsea complex, 12 to 18 percent slopes----- = 199 | 0.1 
21A |Freesoil loamy very fine sand, 0 to 3 percent slopes- = 1,312 | 0.4 
22B |Gowdy loamy fine sand, 1 to 6 percent slopes--------- = 670 | 0.2 
22ር |Gowdy loamy fine sand, 6 to 12 percent slopes-- ----------- 191 | 0.1 
23A [Arkona loamy fine sand, 0 to 3 percent slopes-- መመመ መመመ መመመ 4,479 | 0.4 
24 [Sickles loamy sand----------------------------- ----------- 711 | 0.2 
25B |Gowdy-Perrinton complex, 1 to 6 percent slopes--------------- 3,971 | 1.1 
25ς |Gowdy-Perrinton complex, 6 to 12 percent slopes-------------- 976 | 0.3 
25D |Gowdy-Perrinton complex, 12 to 18 percent slopes------------- 122 | * 
25E |Gowdy-Perrinton complex, 18 to 35 percent slopes------------- 394 | 0.1 
26A |Arkona-Ithaca complex, 0 to 3 percent slopes----------------- 2,768 | 0.8 
27B |Arkona-Del Rey complex, 0 to 4 percent slopes---------------- 2,733 | 0.8 
28B |Fern loamy fine sand, 0 to 6 percent slopes------------------ 833 | 0.2 
28C |Fern loamy fine sand, 6 to 12 percent slopes----------------- 182 | 0.1 
28D |Fern loamy fine sand, 12 to 18 percent slopes---------------- 43 | x 
29A |Dixboro loamy very fine sand, 0 to 3 percent slopes---------- 1,037 | 0.3 
30 [Lamson τπασκὯ--------------------------------------------------- 445 | 0.1 
35B |Alvin-Spinks complex, 0 to 6 percent slopes------------------ 1,270 | 0.4 
35C lAlvin-Spinks complex, 6 to 12 percent slopes----------------- 694 | 0.2 
35D |Alvin-Spinks complex, 12 to 18 percent slopes- 121 | * 
36A [Del Rey silt loam, 0 to 3 percent slopes-------------- 409 | 0.1 
37A |Altmar loamy fine sand, 0 to 3 percent slopes 1,363 | 0.4 
38B |Spinks-Okee complex, 0 to 6 percent slopes---- 1,859 | 0.5 
38ር |Spinks-Okee complex, 6 to 12 percent slopes---------------------------------------- | 856 | 0.2 
385 |Spinks-Okee complex, 12 to 18 percent slopes--------------------------------------- 265 | 0.1 
38፳ |Spinks-Okee complex, 18 to 35 percent slopes-- - 177 | 0.1 
40B |Coloma-Toogood complex, 0 to 6 percent slopes-- x 1,234 | 0.4 
40c |Coloma-Toogood complex, 6 to 12 percent slopes--- = 130 | * 
40D |Coloma-Toogood complex, 12 to 18 percent slopes - 162 | * 
41 {Granby mucky loamy sand, gravelly substratum--- - 1,652 | 0.5 
42B |Spinks-Remus-Fern complex, 0 to 6 percent slopes-- = 6,181 | 1.8 
42c |Spinks-Remus-Fern complex, 6 to 12 percent slopes----- 4,891 | 1.4 
42D |Spinks-Remus-Fern complex, 12 to 18 percent slopes---- 1,467 | 0.4 
42E |Spinks-Remus-Fern complex, 18 to 35 percent slopes---- 721 | 0.2 
43B [Spinks loamy fine sand, 0 to 6 percent slopes--------- 8,847 | 2.5 
43C [Spinks loamy fine sand, 6 to 12 percent slopes- 2,769 | 0.8 
43D |Spinks loamy fine sand, 12 to 18 percent slopes-- 1,253 | 0.4 
43E |Spinks loamy fine sand, 18 to 35 percent slopes-- 722 | 0.2 
44B | Thetford loamy fine sand, 0 to 4 percent slopes-- 1,131 | 0.3 
45B |Spinks-Benona complex, 0 to 6 percent slopes 10,059 | 2.9 

| 


See footnote at end of table. 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued 


Map | Soil name Acres | Percent 
symbol| l 

| | 

| | 
45c |Spinks-Benona complex, 6 to 12 percent slopes------ 12,109 | 3.5 
45D |Spinks-Benona complex, 12 to 18 percent slopes-- 6,068 | 1.8 
45E |Spinks-Benona complex, 18 to 35 percent slopes----- 2,304 | 0.7 
45F |Spinks-Benona complex, 35 to 70 percent slopes----- 226 | 0.1 
46B |Grattan sand, dark subsoil, 0 to 6 percent slopes-- 407 | 0.1 
48A |Saugatuck-Jebavy complex, 0 to 3 percent slopes---- 5,278 | 1.5 
49B {Grattan sand, 0 to 6 percent slopes------------------ 23,231 | 6.7 
4953 (Grattan sand, 0 to 6 percent slopes, severely eroded- 880 | 0.3 
49C |Grattan sand, 6 to 18 percent slopes------------------ 8,219 | 2.4 
49C3 |Grattan sand, 6 to 18 percent slopes, severely eroded 381 | 0.1 
49E JGrattan sand, 18 to 35 percent slopes----------------- 1,474 | 0.4 
49F |Grattan sand, 35 to 70 percent slopes---------- 866 | 0.3 
50B |Covert sand, 0 to 6 percent slopes------------- 13,188 | 3.8 
51B |Pipestone fine sand, 0 to 4 percent slopes-- 8,002 | 2.3 
52 |Granby sand---------------------------------------«4---------- 9,383 | 2.7 
53B |Grattan sand, loamy substratum, 0 to 6 percent slopes 1,364 | 0.4 
53ς IGrattan sand, loamy substratum, 6 to 12 percent slopes 368 | 0.1 
56B |Benona sand, deep banded, 0 to 6 percent slopes-------------- 2,913 | 0.8 
56ς |Benona sand, deep banded, 6 to 18 percent slopes--- 893 | 0.3 
565 |Benona sand, deep banded, 18 to 35 percent slopes-- 559 | 0.2 
57C |Nordhouse fine sand, 3 to 18 percent slopes 351 | 0.1 
57F |Nordhouse fine sand, 18 to 75 percent slopes-- 1,237 | 0.4 
58 |Kingsville mucky sand----------------------- 1,188 | 0.3 
59B IBenona sand, 0 to 6 percent slopes--- 32,088 | 9.3 
59c |Benona sand, 6 to 18 percent slopes--------------------------------- 15,024 | 4.3 
59E |Benona sand, 18 to 35 percent slopes---------~-------------------------------- 4,131 | 1.2 
608 [Coloma sand, 0 to 6 percent slopes--- 3,045 | 0.9 
ፅዕር [Coloma sand, 6 to 18 percent slopes-- 4,311 | 1.2 
60E [Coloma sand, 18 to 35 percent slopes-------- 414 | 0.1 
61B |Epworth fine sand, 0 to 6 percent slopes-------------- 3,472 | 1.0 
61C {Epworth fine sand, 6 to 18 percent slopes------------- 1,612 | 0.5 
61E |Epworth fine sand, 18 to 35 percent slopes------------ 378 | 0.1 
62B |Plainfield sand, 0 to 6 percent slopes---------------- 7,665 | 2.2 
62C J|Plainfield sand, 6 to 18 percent slopes-------- 253 | 0.1 
65 |Sloan silt loam, frequently flooded------------ 738 | 0.2 
67 |Cohoctah fine sandy loam, occasionally flooded- 577 | 0.2 
69 |Algansee loamy fine sand, occasionally flooded-------- 182 | 0.1 
70 {Glendora mucky loamy fine sand, frequently flooded---- 3,797 | 1.1 
71 |Houghton and Carlisle soils 8,010 | 2.3 
72 lAdrian muck------------------- 6,015 | 1.7 
73 |Palms muck------------- 507 | 0.1 
75 |Martisco muck 434 | 0.1 
77 [Napoleon muck 1,325 | 0.4 
83 |Histosols and Aquents, ponded 874 | 0.3 
84F IDune land-Quartzipsamments-Psammaquents complex, nearly level to steep- 299 | 0.1 
85F |Udorthents-Quartzipsamments complex, very steep------------------------ 179 | 0.1 
86Ε (Dune land-Quartzipsamments complex, rolling to very steep------- 1,732 | 0.5 
87 πο λος πο sen iere i eeu ee κ eee ene 245 | 0.1 
88A |Udipsamments, nearly level---- 243 | 0.1 
89A |Udorthents, nearly level---------------- 14 | * 
91 |Pits, sand and gravel------------------- 652 | 0.2 
92B |Chelsea fine sand, 0 to 6 percent slopes-- 969 | 0.3 
92ር |Chelsea fine sand, 6 to 12 percent slopes---------------- 376 | 0.1 
96B |Spinks-Tekenink loamy fine sands, 0 to 6 percent slopes-- 3,028 | 0.9 
96C |Spinks-Tekenink loamy fine sands, 6 to 12 percent slopes- 2,268 | 0.7 
96D |Spinks-Tekenink loamy fine sands, 12 to 18 percent slopes-- 544 | 0.2 
96E |Spinks-Tekenink loamy fine sands, 18 to 35 percent slopes-- 321 | 0.1 
97 |Kerston and Carlisle mucks, frequently flooded-- cT 3,473 | 1.0 
98B |Spinks-Scalley complex, 0 to 6 percent slopes------------ 415 | 0.1 
98c |Spinks-Scalley complex, 6 to 12 percent slopes----------- 473 | 0.1 
98D |Spinks-Scalley complex, 12 to 18 percent slopes-- መመ 343 | * 

| 


See footnote at end of table. 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued 

I | 
Map | Soil name | Acres |Percent 
symbol | | | 

| | 

| | 
998 |Nappanee-Hoytville silt loams, 0 to 4 percent slopes 1,180 | 0.3 
100B |Nappanee silt loam, 0 to 4 percent slopes------------ 521 | 0.2 
101B |Claybanks silt loam, 1 to 6 percent slopes------ 1,003 | 0.3 
101C |Claybanks silt loam, 6 to 12 percent slopes 142 | * 
210B |Typic Udipsamments, nearly level and undulating------------------------------------ 5,853 | 1.7 
210C [Typic Udipsamments, rolling-------------------------------------------------------- 553 | 0.2 
210D |Typic Udipsamments, Ὠί]λγ------------------------------------------ 2,002 | 0.6 
211B |Typic Udipsamments, banded substratum, nearly level and undulating- 322 | 0.1 
211C Typic Udipsamments, banded substratum, rolling------------------------ 81 | * 
2128 |Typic Udipsamments, very deep water table, nearly level and undulating------------- | 3,047 | 0.3 
213B |Argic Udipsamments, nearly level and undulating------------------------------------ I 1,153 | 0.3 
213C |Argic Udipsamments, 72 | * 
213D [Argic Udipsamments, 55 | iol 
220B |Entic Haplorthods, sandy, nearly level and undulating------------------------------ 4,364 | 1.3 
2206 |Entic Haplorthods, sandy, rolling----------------------------------- 1,014 | 0.3 
220D |Entic Haplorthods, sandy, hilly------------------------------------- 187 | 0.1 
220E |Entic Haplorthods, sandy, steep and very steep------------------------------------- 73 | * 
2215. |Entic Haplorthods, sandy, coarse-loamy banded substratum, | 

| undulating---------------------------------------------------2--------------------- 2,129 | 0.6 
221C |Entic Haplorthods, sandy, coarse-loamy banded substratum, 2,269 | 0.7 
2215 |Entic Haplorthods, sandy, coarse-loamy banded substratum, 637 | 0.2 
221E |Entic Haplorthods, sandy, coarse-loamy banded substratum, steep and very steep----- l 310 | 0.1 
222B |Entic Haplorthods, sandy, very deep water table, nearly level and undulating 5,125 | 1.5 
222C |Entic Haplorthods, sandy, very deep water table, rolling--------------------------- 129 | * 
223B |Entic Haplorthods, sandy, fine-loamy banded substratum, nearly level and undulating| 630 | 0.2 
223C |Entic Haplorthods, sandy, fine-loamy banded substratum, rolling-------------------- | 2,907 | 0.8 
2230 |Entic Haplorthods, sandy, fine-loamy banded substratum, hilly---------------------- | 3,859 | 0.5 
223E |Entic Haplorthods, sandy, fine-loamy banded substratum, steep and very steep------- | 156 | * 
224B  |Entic Haplorthods, sandy, deep water table, nearly level and undulating------------ | 718 | 0.2 
225B |Entic Haplorthods, sandy, loamy substratum, nearly level and undulating 345 | 0.1 
225C |Entic Haplorthods, sandy, loamy substratum, rolling 31 | * 
225D |Entic Haplorthods, sandy, loamy substratum, hilly 34 | * 
230B |Entic Haplorthods, sandy, calcareous substratum, nearly level and undulating 352 | 0.1 
230C |Entic Haplorthods, sandy, calcareous substratum, 483 | 0.1 
230D |Entic Haplorthods, sandy, calcareous substratum, hilly 84 | * 
230E |Entic Haplorthods, sandy, calcareous substratum, steep and very steep-------------- | 89 | * 
231B |Entic Haplorthods, sandy-Alfic Haplorthods, sandy over loamy complex, nearly level | | 

| and undulating-----------------------------------2-------------------------------- | 15 | * 
2335. |Alfic Haplorthods, sandy over loamy-Entic Haplorthods, sandy complex, nearly level | I 

| and undulating------------------------------------------------2----2-4--------------- | 217 | 0.1 
23365 |Alfic Haplorthods, sandy over loamy-Entic Haplorthods, sandy complex, rolling------ | 1,617 | 0.5 
2335 |Alfic Haplorthods, sandy over loamy-Entic Haplorthods, sandy complex, hilly-------- | 764 | 0.2 
233E |Alfic Haplorthods, sandy over loamy-Entic Haplorthods, sandy complex, steep and | | 

| very steep-----------~---------------+--+----------------------------------------- | 148 | * 
235B |Alfic Haplorthods, sandy over loamy-Alfic Haplorthods, sandy complex, nearly level | | 

| and undulating-----------~--------------------------------------------------------- | 102 | * 
235C |Alfic Haplorthods, sandy over loamy-Alfic Haplorthods, sandy complex, rolling------ | 119 | * 
240C [Entic Haplorthods, sandy, dark subsoil, rolling-------------------------------.---- | 17 | * 
241B |Entic Haplorthods, sandy, dark subsoil, banded substratum, nearly level and | | 

| undulating------------------------------------------------------------------------ | 211 | 0.1 
2458 |Entic Haplorthods, sandy, dark subsoil, loamy substratum, nearly level and | | 

| undulating---------------------------------------------------------+-~++----------- | 57 | * 
245C |Entic Haplorthods, sandy, dark subsoil, loamy substratum, rolling------------------ | 127 | x 
245D |Entic Haplorthods, sandy, dark subsoil, loamy substratum, hilly-------------------- | 84 | X 
250 |Mollic Psammaquents-Aquic Udipsamments-Medisaprists, euic complex, occasionally | | 

|. flooded-------------------------------------------------------------------2-------- | 1,684 | 0.5 
262A |Aeric Haplaquods, sandy, ortstein, nearly level------------------------------------ | 473 1 0.3 
263A |Aquic Udipsamments, nearly level--------------------------------------------------- l 96 | * 
272 |Typic Haplaquods, sandy 324 | 0.1 
273 [Mollic Psammaquents------------------------------------------------------- 1,588 | 0.5 
274 |Typic Haplaquolls, sandy over loamy 2,093 | 0.6 

| 


| | 


See footnote at end of table. 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS--Continued 


| 
Map | Soil name | Acres | Percent 
symbol | l | 
| | 
[ | 
280 {Aquents and Histosols, ponded 421 | 0.1 
281 |Medisaprists, dysic--------------- 208 | 0.1 
282 |Medisaprists, euic-------------------------- 2,431 | 0.7 
| Water areas less than 40 acres in size--------------------------4---------- 2,001 | 0.6 
መመመ መመመ መ= === 
| 100.0 
| 


| 
I τοξᾶ]-------------------------------- τ----------------------------------- | 349,363 
| 


* Less than 0.1 percent. 
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TABLE 5.--PRIME FARMLAND 


(Only the soils considered prime farmland are listed. Urban or built-up areas of the soils listed are not 
considered prime farmland. If a soil is prime farmland only under certain conditions, the conditions 
are specified in parentheses after the soil name) 


| 
Map l Soil name 
symbol | 
| 
| 
405 |Perrinton loam, 2 to 6 percent slopes 
11A {Ithaca loam, 0 to 3 percent slopes (where drained) 
12 [Bono silt loam (where drained) 
138 [Marlette fine sandy loam, 2 to 6 percent slopes 
14B |Capac fine sandy loam, 0 to 4 percent slopes (where drained) 
16B [Remus fine sandy loam, 1 to 6 percent slopes 
17B |Marlette-Fern complex, 0 to 6 percent slopes 
208 |Arkport-Chelsea complex, 0 to 6 percent slopes 
214 |Freesoil loamy very fine sand, 0 to 3 percent slopes (where drained) 
225 {Gowdy loamy fine sand, 1 to 6 percent slopes 
25B |\Gowdy-Perrinton complex, 1 to 6 percent slopes 
29A |Dixboro loamy very fine sand, 0 to 3 percent slopes (where drained) 
30 |Lamson muck (where drained) 
35B |Alvin-Spinks complex, 0 to 6 percent slopes 
36A |Del Rey silt loam, 0 to 3 percent slopes (where drained) 
65 [Sloan silt loam, frequently flooded (where drained and either protected from flooding or not 
| frequently flooded during the growing season) 
67 |Cohoctah fine sandy loam, occasionally flooded (where drained) 
99B |Nappanee-Hoytville silt loams, 0 to 4 percent slopes (where drained) 
100B |Nappanee silt loam, 0 to 4 percent slopes (where drained) 


1018 |Claybanks silt loam, 1 to 6 percent slopes 
| 
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TABLE 6.--YIELDS PER ACRE OF CROPS 


Yields 


(Yields in the N columns are for nonirrigated soils; those in the I columns are for irrigated soils. 


Absence of a yield indicates that the 


are those that can be expected under a high level of management. 


Only those soils that 


soil is not suited to the crop or the crop generally is not grown on the soil. 


are commonly used for crops are listed) 
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TABLE 6.--YIELDS PER ACRE OF CROPS--Continued 
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TABLE 6.--YIELDS PER ACRE OF CROPS--Continued 
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TABLE 6.--YIELDS PER ACRE OF CROPS--Continued 
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TABLE 6.--YIELDS PER ACRE OF CROPS--Continued 


| | | | | 
Soil name and | Corn | Corn silage | Winter wheat | Oats | Alfalfa hay 
map symbol | | | | | 
| ፳ ነከ I | N | 1 | N | ፲ | N | I | ቭ | ፲ 
| Bu | u | Tons | Tons | Bu | u | u | Bu | Tons | Tons 
| | | | | | | | | | 
100B-------------------------- | 110| ---| 17| ---| 52| ===] 851 ---| 5.5] ይላይ 
Nappanee | | | | | | | | | | 
| | | | | | | | | | 
101B-------------------------- | 330 | ---ι 18| ===] 551 ===] 85] === 5.01 AE 
Claybanks | | | | | | | | | | 
| ] | | | | | | | | 
101C-------------------------- I 95| ---ι 161 ---ι 451 --- 801 =2=1 4.5] መጋር 
Claybanks | | | | | | | | | | 
| | | 


Oceana County, Michigan 


TABLE 7.--CAPABILITY CLASSES AND SUBCLASSES 


(Miscellaneous areas are excluded. 
entry indicates no acreage) 


Class 


|Major management concerns (Subclass) 


Total | 


acreage |Erosion 


(e) 


| Acres 


| 
344, 7921 
| 
82,612| 


| 
103,189| 
| 
28, 405 


| 
81, 6071 


| 
29, 6201 
| 


40,346 
35, 774 


45, 475 


1,264 


6,037 


|Wetness 


(w) 


| Acres 


Absence of an 


Soil 


|problem | Climate 


(s) 


Acres 


35,056 


63, 688 


74,476 


23,583 


(c) 
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TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY 
(Only the soils suitable for production of commercial trees are listed. Absence of an entry indicates that 
information was not available) 


| | Potential productivity [ 


Management concerns 


| 
Soil name and  |Ordi- | | Equip- | | | | | | 
map symbol {nation|Erosion | ment |Seedling| Wind- | Common trees |Site |Volume*,| Trees to 
|symbol|hazard | limita-|mortal- | throw | | index | | plant 
| | | tion | ity | hazard | | | | 
| | | | | | | J | 
| | | | | | | | | 
408, 10C, 10D---| 4A [Slight |Slight [Slight |Slight |Northern red oak----| 69 | 64 |Northern red 
Perrinton | | | I I |Sugar maple-----~--- | --- | “=> | oak, white 
| | | | | | Red maple----------- | --- | --- | spruce, 
I | | | l |White ash----------- | --- | ==> | eastern white 
| | I | | |American basswood---| --- | --- | pine. 
| | | | | | | | I 
10E------------- | 48. |Moderate|Moderate|Slight [Slight  |Northern red oak----| 69 | 64 {Northern red 
Perrinton [ [ | | | |Sugar maple--------- | --- | --- | oak, white 
I | | | | | Red maple----------- | “=> | --- | spruce, 
| | | | | JWhite ash----------- [ —— | --- | eastern white 
| | | | I |American basswood---| --- | --- | pine. 
| | | | | | | | | 
11A------------- | 4W |Slight |Severe |Slight |Slight [Northern red oak----| 65 | 59 (White spruce, 
Ithaca l | 1 | [ [Sugar maple--------- | --- | --- | eastern white 
| | | | | |American basswood---| --- | --- | pine. 
| | | ] | [White ash----------- |. ===; [| መመመ 4 
I | | | | | Red maple----------- fear ia ss 1 
I | [ | | | ] | | 
12-------------- l 4W |Slight |Severe |Severe [Severe |Pin oak------------- | 80 | 80 | ss 
Bono | | | | | |Swamp white oak-----] --- | --- | 
| | | | | {Green ash------ me: esu 
i | | | | | 563 maple----------- ο RE 
| | | I | |Eastern cottonwood--| --- | --- | 
| | | | | {Black cherry-------- | === | --- | 
| | | | | | | | | 
3435, 13c, 13D---| 3A |Slight [Slight [Slight |Slight [Sugar maple--------- | 65 | 40 |Black walnut, 
Marlette | | | | | [Northern red oak----| 69 | 64 | eastern white 
| | | | | |White ash----------- 1 --- | --- | pine, red 
| | | | | (Black walnut-------- | --- | --- | pine, white 
| | | | | [American basswood---| --- | --- | spruce. 
| | I | | {Black cherry~------- |[”| ->፦ | 
| i | I | IWhite oak----------- 1: መጫወ” [s ρα, 1 
| | | | | [Black oak----------- |==; u “== +. | 
| | | | | | | | | 
14B------------- | 48 |Slight |Moderate(Slight  |Slight  |Northern red oak----| 65 | 59 |Northern red 
Capac | | | | I [American basswood---| --- | --- | oak, eastern 
| I | | | [Pin oak------------- --- | --- |] white pine, 
| | | | | {White ash-- --- | --- | white spruce. 
| | | | | [Red maple----------- ας l 
l | | | | |Bitternut hickory---| --- | ፦፦፦ | 
| | | | | |Sugar maple--------- [ieee 1. eee ἡ 
| J l I I |Black cherry--------| --- | --- | 
I | | | | |American beech------| --- | --- | 
| | | | | | | | | 
468, 16C, 16D---| 3A |Slight |Slight |Slight {Slight [Sugar maple--------- | 61 | 38 |White spruce, 
Remus { I | | | [Northern red oak----| --- | --- | eastern white 
I | | | | |American basswood---| --- | --- | pine, red 
I | | | | |Eastern hemlock----- | --- | --- | pine. 
| | [ I I |Quaking aspen------- | “=> | ==> | 
| | | | | [White ash----------- να.) 
| | | | | IWhite oak----------- መመመ. ese. | 
| | | | | IRed maple-----------| --- | --- | 
| | | | | [Black cherry--------| --- | --- | 
| | | | | |American beech------ | --- J --- | 
| | | | | {Paper birch--------- [28851 a esse al 
| | | | | |Bigtooth aspen------ | 74 | 86 | 
| | | | | | | 


See footnotes at end of table. 
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TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


Management concerns 


Potential productivity 
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[ I 
Soil name and  |Ordi- | | Equip- | | | | | | 
map symbol |nation|Erosion | ment |Seedling| Wind- | Common trees |Site |Volume*| Trees to 
|symbol|hazard | limita-|mortal- | throw | | index} 1 plant 
| | | tion | ity | hazard | | | | 
| | | | | | | | | 
| | | | | | | I | 
178**, 17C**, | | | | | | | | | 
17D**: | l \ | | | | | | 
Marlette------ | 3A |Slight |Slight [Slight |Slight Sugar maple--------- | 65 | 40 |Black walnut, 
| I | | I [Northern red oak----| 69 | 64 | eastern white 
| | | | | |White ash----------- | --- | --- | pine, red 
| | | ] \ [Black walnut-------- | --- | --- | pine, white 
| | | | | |American basswood---| --- | --- | spruce. 
| I l I | |Black cherry-------- | --- | --- |] 
| l | I | |White oak----------- [ores i πο '| 
| | | | | |Black oak----------- Lescol 9 
| | | | | | | | l 
Fern---------- | 4S |Slight |Moderate|Moderate|Slight  |Northern red oak----| 66 | 60 [White spruce, 
| | | | l |Red maple----------- | --- | --- | eastern white 
| | | | | {Sugar maple--------- | --- | --- | pine, red 
| | | | | [American basswood---| --- | --- | pine. 
| | 1 | | |Black cherry-------- | ፦፦ | --- | 
| | | | | | | | | 
18B**, 18C**, | | | | | | | | | 
18D**: I \ | | | | | | | 
Spinks-------- | 4A |Slight |Slight [Slight |Slight |Northern red oak----| 66 | 60 |Red pine, 
l l I | | [White oak----------- | --- | --- | eastern white 
| | | | | [Black oak----------- | --- | --- | pine, 
| | l 1 | [Black cherry-------- | --- | --- | Carolina 
| | | | | | 1 | | poplar. 
| | | ] | | | | | 
Gowdy--------- l 3A ISlight [Slight |Slight |Slight [Black oak----------- | 55 | 42  |Red pine, 
| | I | 1 {Red pine------------ | --- | ፦፦፦ | eastern white 
| | | | | {Eastern white pine--| --- | --- | pine, Norway 
l l Ι | | |Northern red oak----| --- | --- | spruce. 
| | | ! I | | | | 
20B**, 205614, I | | | | | | I | 
20D**: | | | | | | | | | 
Arkport------- ] 3A |Slight [Slight |Slight |Slight |Sugar maple--------- | 70 | 43 |Norway spruce, 
| | | | l IRed pine------------ | 85 | 169 | red pine, 
| i l | | |Eastern white pine--| 85 | 196 | eastern white 
1 | | | | | | | | pine. 
| | | | I | | | | 
Chelsea-------- | 5S |Slight |Slight  |Moderate|Slight |White oak----------- | 79 | 65 |Eastern white 
I | | I | |Red pine------------ | 72 | 134 | pine, red 
| | | | | |Eastern white pine--| 83 | 190 | pine, jack 
| | | | | | 382% pine----------- | 70 | 128 | pine. 
| l | | | |Quaking aspen------- | 72 | 84 | 
1 1 | | | (Northern red oak----| 70 | 66 | 
| | | l ' I | | | 
21A------------- | 3W |Slight |Severe |Moderate|Moderate|Red maple--- --| 67 | 41 Eastern white 
Freesoil | | | | | |Paper birch--- --| --- | --- | pine, jack 
| | t 1 | |Quaking aspen------- | --- | ፦፦፦ | pine, white 
| | | | | |Eastern white pine--| --- | --- | spruce. 
| | | | | | | | ] 
228, 22C-------- | 3A [Slight |Slight [Slight |Slight  |Black oak----------- | 55 | 42 |Red pine, 
Gowdy | | | | l IRed pine------------ | --- | --- | eastern white 
| I | | | |Eastern white pine--| --- | --- | pine, Norway 
| | | | | (Northern red oak----| --- | --- | spruce. 
| | | | | | | 


See footnotes at end of table. 
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TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


Management concerns 


Potential productivity 


Soil Survey 


{Sugar maple--------- | 
|American basswood--- | 
|White ash----------- [ 
|Northern pin oak----| 
|Shagbark hickory----| 
| Red maple----------- | 
JBitternut hickory---| 


| northern 

| whitecedar, 

| eastern white 
pine. 


Soil name and  |Ordi- | | Equip- | | | 
map symbol |nation|Erosion | ment |Seedling| Wind- Common trees |Site |Volume*| Trees to 
|symbol|hazard | limita-|mortal- | throw | | index| | plant 
| l | tion [ ity | hazard | | | 
| | | | | | | | | 
| | | | | | | | | 
23A------------- | 28 |Slight |Moderate|Slight |Slight |Red maple----------- | 56 | 36 |White spruce, 
Arkona | 1 | { Ι |Quaking aspen-------| --- | --- | Norway spruce, 
| | | | | (Paper birch--------- | --- | --- | eastern white 
| | | | | |Eastern cottonwood--| 91 | 105 | pine, Carolina 
| I | | | |Swamp white oak----- | --- | --- | poplar. 
I I | | l |Northern red oak----| --- | --- | 
l | | | | ISugar maple--------- ον) 
| | | | | | | | | 
24-------------- I 5Η |Slight |Severe |Severe |Severe |Quaking aspen------- | 61 | 66 [White spruce, 
Sickles 1 I | | | {White ash----------- | --- | ==> | eastern white 
| l | | | |Eastern cottonwood--| --- | --- | pine. 
| | | | | [American basswood---| --- | --- | 
| | | | | |Red maple----------- ose? “መመመ if 
| | | | | |Swamp white oak----- Pes p -።፦ | 
| | | | | | | | | 
25B**, 25C**, | | | | | | | | | 
25D**: | | | | | | | | | 
Gowdy--------- | 3A [Slight |Slight |Slight |Slight |Black oak----------- | 55 | 42 {Red pine, 
| | | | | |Red pine------------ | --- | ==> | eastern white 
| | 1 1 I |Eastern white pine--| --- | --- | pine, Norway 
| | | | | {Northern red oak----| --- | --- | spruce. 
| | | | | | l | | 
Perrinton----- | 4A |Slight [Slight |Slight |Slight {Northern red oak----| 69 | 64 |Northern red 
| | [ | | |Sugar maple--------- | --- | ==> | oak, white 
| | | | | | Red maple----------- | --- | --- | spruce, 
| | | | | (White ash----------- | --- J --- | eastern white 
| | I I | |American basswood---| --- | --- | pine. 
| | | Í | | | | | 
25E** | ] | | | | | | | 
Gowdy---------- | 3R |Moderate|Moderate|Slight  |Slight  |Black oak----------- | 55 | 42. |Red pine, 
| | | | | |Red pine------------ | --- | --- | eastern white 
| | | l [ |Eastern white pine--| --- | --- | pine, Norway 
l l | | | [Northern red oak----| --- | --- | spruce. 
| | | | | | | | | 
Perrinton------ | 48 |Moderate|Moderate|Slight  |Slight  |Northern red oak----| 69 | 64 |Northern red 
| | | | | {Sugar maple--------- | --- | --- | oak, white 
] | | | | | Red maple----------- | --- | -- | spruce, 
| | | | | |White ash----------- | --- | --- | eastern white 
| | | | | {American basswood---| --- | --- | pine. 
| | | | | l | | ] 
26ል።#። | J | | | | | | | 
Arkona--------- I 28 |Slight |Moderate|Slight |Slight {Red maple----------- | 56 | 36 |White spruce, 
| | | I I |Quaking aspen------- | --- | --- | Norway spruce, 
I l | I |Paper birch--------- | --- | ፦፦፦ | eastern white 
l | ] | |Eastern cottonwood--| 93 | 105 | pine, Carolina 
[ | I | (Swamp white oak----- | === | --- | poplar. 
| | | | [Northern red oak----| --- | ”፦፦ | 
1 I | | |Sugar maple--------- [-- 1 --- 1 
| | | | | | | | 
Ithaca--------- | 4፳ (Slight |Severe Slight |Slight |Northern red oak----| 65 | 59 [White spruce, 
| | | | 
| | | | 
| | | | 
| | | | 
| | | | 
| | | | 
| | | | 
| | | | 


See footnotes at end of table. 
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Management concerns 
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| | 
Soil name and  |Ordi- | | Equip- | | | | | | 
map symbol |nation|Erosion | ment  |Seedling| Wind- | Common trees |Site |Volume*| Trees to 
|symbol|hazard | limita-|mortal- | throw | | index| | plant 
| | | tion | ity | hazard | | | | 
| | | | | | | | | 
| | | | | | | | | 
27B**: | | | | | | | | | 
Arkona--------- | 2W |Slight |Moderate|Slight Slight [Red maple----------- | 56 | 36 |White spruce, 
| | | | | |Quaking aspen------- | --- | --- | Norway spruce, 
| | | | | [Paper birch--------- | --- | --- | eastern white 
| | | | | {Eastern cottonwood--| 93 | 105 | pine, Carolina 
| | | | | {Swamp white oak----- | --- | --- | poplar. 
| | | | | [Northern red oak----| --- | --- | 
| | | | | |Sugar maple--------- | -- | --- | 
| | | | ] | | | | 
Del Rey-------- | 3C |Slight |Moderate|Severe |Severe |Northern red oak----| 56 | 44 |Northern red 
| | | | | |White ash----------- | 56 | 44 | oak, eastern 
| | | | | | Red maple----------- | 56 | 36 | cottonwood, 
| | | | | |White oak----------- | 56 | 44 | northern 
I I | | | |American basswood---| 56 | 44 | whitecedar, 
| | | | | | | | | white spruce, 
| | | | | | | | | eastern white 
| | | | | | | | | pine. 
| i I | | | | | | 
28B, 28C, 28D---| 4S |Slight |Moderate|Moderate|Slight Northern red oak----| 66 | 60 |White spruce, 
Fern | | | | | | Red maple----------- | --- | --- | eastern white 
[ | | | | |Sugar maple--------- | --- | --- | pine, red 
| | | l | |American basswood---| --- | --- | pine. 
| | | | | |Black cherry-------- on ee 
| | | | | | | | | 
29A------------- | 4W |Slight |Moderate|Slight  |Slight Northern red oak----| 65 | 59 |Eastern white 
Dixboro | | | | | [White oak----------- | --- | --- | pine, white 
| | | | | [Pin oak------------- | --- | ፦፦ | spruce, 
| | | | | [Black oak----------- | --- | --- | northern red 
| | | | | |Shagbark hickory----| --- | --- | oak. 
| ] | | | |Bitternut hickory---| --- | ፦-> | 
| | | | | [American basswood---| --- | --- | 
| | | | | | Red maple----------- | -“> | ==> | 
| | | | | | | | | 
30-------------- | 8W |Slight [Severe |Severe |Severe |Eastern white pine--| 65 | 136 |Northern 
Lamson | | | | | | Red maple----------- | 65 | 40 | whitecedar, 
| | | | | {Pin oak------------- | 60 | 51 | eastern white 
| | | | | |Swamp white oak----- | --- | --- | pine. 
| | | | | | | | | 
35B**, 35C**, | | | | | | | | | 
35D**: | | | | | | | | | 
Alvin--------- | 5A |Slight |Slight |Slight |Slight Northern red oak----| 70 | 66 |Eastern white 
| | | | | [White oak----------- | 70 | 66 | pine, black 
| | | | | [Black walnut-------- | --- | ==> | walnut, white 
| | | | | | | | | oak, green 
| | | | | | | | | ash, sugar 
| | | | | | | | | maple. 
| | | | | | | | | 
Spinks--------- | 4A [Slight |Slight |Slight |Slight |Northern red oak----| 66 | 60 |Red pine, 
| | | l | |White oak----------- | --- | --- | eastern white 
| | | | | [Black oak----------- | --- | --- | pine, 
| | | | | |Black cherry-------- | —— | --- | Carolina 
| | | | | | | | poplar. 
| | | | | | 


See footnotes at end of table. 
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TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


| Management concerns 


Potential productivity 


Soil Survey 


|Quaking aspen------- | 
|Eastern cottonwood--| 


Soil name and  |Ordi- | | Equip- | | | | 
map symbol |nation|Erosion | ment |Seedling| Wind- Common trees |Site |Volume*| Trees to 
Isymbol|hazard | limita-|mortal- | throw | {index | I plant 
{ | | tion | ity | hazard | I | | 
| | | | i | | | | 
| | | | | | | | | 
36A------------- | 3C |Slight  |Moderate|Severe |Severe |Northern red oak----| 56 | 44 Northern red 
Del Rey I { | | I |White ash 56 | 44 | oak, eastern 
| | | | I | Red maple 56 | 36 | cottonwood, 
| | | | | {White oak 56 | 44 | northern 
| I | | l |American basswood---| 56 | 44 | whitecedar, 
l | | | | | | | | white spruce, 
| | | | | ] | | | eastern white 
| | | | | | | | | pine. 
| | | | | | | J 
37A------------- | 38 |Slight Severe I|Slight [Slight {Red maple----------- 65 | 40 |Northern red 
Altmar | | | | | |Northern red oak~ --~ | --- | oak, Norway 
] | ] | | |Bigtooth aspen--- --- | --- | spruce, white 
| | | | | [White ash----------- --- | --- | spruce, 
| | | | | |American elm-------- | --- | --- | eastern white 
| I | | | | | | | pine. 
| | I | | | | | | 
38B**, 38C**, | | | | | | | | | 
38D**: | | | | | | | | i 
Spinks-------- | 4A |Slight [Slight (Slight {Slight |Northern red oak----| 66 | 60 |Red pine, 
| | | | | [White oak-------- -| --- | --- | eastern white 
| | | | | |Black oak----------- | --- | --- | pine, 
| | | | | |Black cherry-------- | --- | --- | Carolina 
| I | | | | I | | poplar. 
| | | | | | | | | 
Okee----------- I 2A |Slight |Slight |Slight [Slight |Northern pin oak----| 45 | 27 |866 pine, jack 
| | | | | (Black oak----------- | 777 | --- | pine. 
| | J | | | | | 
38E**: I | | | | | | | | 
Spinks--------- | 48 |Moderate|Moderate|Slight [Slight  |Northern red oak----| 66 | 60 |Red pine, 
| | | | | |White oak----------- | --- | --- | eastern white 
| | | | | {Black oak----------- [፦፦ | --- | pine, 
| | | | | [Black cherry-------- | --- | --- | Carolina 
| | | | | | | | | poplar. 
| | | | | | | | | 
Okee----------- | 2R |Moderate|Moderate|Slight  |Slight [Northern pin oak----| 45 | 47 {Red pine, jack 
| | | | | [Black oak----------- | --- στ | pine. 
| | | | | | | | | 
40B**, 40C**, | | | | | | | | | 
40D**: | | | | | | | | 
Coloma-------- | 25 |Slight  |Moderate|Moderate|Slight [Northern pin oak----| 49 | 32  |Red pine, 
l | | | | {Jack pine----------- | --- | --- | eastern white 
| | | | | [Eastern white pine--| --- | --- | pine, jack 
| | | | | [Black oak----------- | ፦፦ | --- | pine. 
| | | | | | | | | 
Toogood-------- { 6A [Slight {Slight |Slight |Slight  |Red pine------------ | 55 |] BB |Red pine, 
| | | | | {White oak----------- | --- | --- | eastern white 
| | | | | [Northern red oak----| --- | --- | pine, jack 
| | | | | |Quaking aspen------- |] --- --- | pine. 
| | | i | | | | 
41-------------- | 2W |Slight [Severe |Severe |Severe  |Silver maple-------- | 82 | 36 --- 
Granby | | | | | Red maple----------- | 68 | 42 
| | | | {American basswood---| --- | ፦፦፦ 
| | | | {White ash----------- | --- | --- 
| | I | | 
| | | | | 
| | | | | 


See footnotes at end of table. 
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TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 
| | Management concerns | Potential productivity 
Soil name and  |Ordi- | | Equip- | | I | | | 
map symbol |nation|Erosion | ment  |Seedling| Wind- | Common trees |Site |Volume*| Trees to 
|symbol|hazard | limita-|mortal- | throw | lindexi | plant 
| | | tion | ity | hazard | | | l 
| | | | | | | | | 
| | | | | | | | | 
42B**, 42C**, | | | | | | | | | 
42D**: | | ! | I | | | | 
Spinks-------- | 4A |Slight |Slight |Slight |Slight  |Northern red oak----| 66 | 60 |Red pine, 
| | | | | (White oak----------- | —- | ””፦ | eastern white 
| | | | | |Black oak----------- 1 --- | --- | Pine, 
| | | | | |Black cherry-------- | --- | --- | Carolina 
| | | | | | | | | poplar. 
| | | | | l | | | 
Remus--------- | 3A [Slight [Slight ISlight |Slight  |Sugar maple--------- | 61 | 38 |White spruce, 
| 1 | | | {Northern red oak----| --- | --- | eastern white 
| | | 1 | |American basswood---| --- | --- | pine, red 
| | | | | (Eastern hemlock----- | --- | --- | pine 
| | | | | |Quaking aspen------- ο cee vil 
| | I | | [White ash----------- 1 መመ=:1. Ss 
| | | | | |White oak----------- ] 55954 መ==- 1 
| | | | | | 5893 maple----------- ο poe 7] 
| | | | | [Black cherry-------- sess pue: 
| | | | | [American beech------ |.መመ= [:፡ጅጅመ 4 
| | | | | [Paper birch--------- | --- | ፦።> | 
I i | 1 l |Bigtooth aspen------ | 74 1 86 | 
| | | | | | | | | 
Fern---------- | 45 |Slight |Moderate|Moderate|Slight |Northern red oak----| 66 | 60 |White spruce, 
| | | | | [Red maple----------- | --- | --- | eastern white 
| ] | | | (Sugar maple--------- | “>> | --- | pine, red 
| | | | | |American basswood---| --- | --- | pine 
| | I | | |Black cherry-------- 1%==1 see 1 
| | | | | | | | | 
42E** | | l | | | | | | 
Spinks--------- l AR |Moderate|Moderate|Slight  |Slight [Northern red oak----| 66 | 60 |Red pine, 
| | | | | |White oak----------- | “>> | --- | eastern white 
| | | | | [Black oak----------- | --- | ፦፦ | pine, 
| | | | | (Black cherry-------- | —— | --- | Carolina 
| | | | | | | | | poplar. 
| | | | | | | | | 
Remus---------- I 3R |Moderate|Moderate|Slight |Slight  |Sugar maple--------- | 61] 38 |White spruce, 
| l | | | |Northern red oak----| --- | === | eastern white 
| | | { | |American basswood---| --- | ==> | pine, red 
| l | | I {Eastern hemlock----- | --- | --- | pine. 
| | | | | |Quaking aspen------- [== | sass al 
| | | | | |White ash----------- |።መመ=.1. “----. :1 
| | | | | [White oak----------- [See RSS | 
| | | | | | Red maple----------- πω mS 
| | | | | |Black cherry-------- | --- | — | 
| | l | | |American beech------ | ABS Soy ፡፡ I 
| | | i | IPaper birch--------- posse | === | 
I | | | 1 |Bigtooth aspen------ | 74 | 86 
I | | | | | | | | 
Fefn----------- I 4R |Moderate|Moderate|Moderate|Slight I Northern red oak----| 66 | 60 |White spruce, 
| | | | | | Red maple----------- | --- | --- | eastern white 
| | ] | | |Sugar maple--------- | --- | --- | pane, red 
| | | | I |American basswood---| --- | --- | pine. 
| | | | | | 83865 cherry-------- | --- d --- J 
l | | | | | | | | 
435, 43C, 43D---| 4A [Slight (Slight [Slight |Slight [Northern red oak----| 66 | 60 |Red pine, 
Spinks | | | | l |White oak----------- | --- | --- | eastern white 
| | | | | [Black oak----------- | --- | --- | pine, 
| | | 1 | |Black cherry-------- | —- | --- | Carolina 
| | | | | | | | | poplar. 
| | | | | | | 


See footnotes at end of table. 
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TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


Management concerns 


Potential productivity 


Soil Survey 


| | 
Soil name and  |Ordi- | | Equip- | [ | | I | 
map symbol |nation|Erosion | ment  |Seedling| Wind- | Common trees |Site |Volume*| Trees to 
|symbol|hazard | limita-|mortal- | | | index | I plant 
| | | tion | ity | hazard | I [ { 
| | | | | | | | | 
| | | | | | I I | 
43E------------- | 45. jModerate|Moderate|Slight Slight |Northern red oak----| 66 | 60 {Red pine, 
Spinks { { | | I [White oak----------- | --- | --- | eastern white 
l | | | | {Black oak----------- | --- | --- | pine, 
| | | | | |Black cherry-------- | ፦፦ | --- | Carolina 
| | | l l i | | | poplar 
| | | | | | | | | 
44B------------- I 3W |Slight |Moderate|Slight | | Red maple----------- | 65 | 40 |White spruce, 
Thetford | | I I | |White ash----------- | --- | --- | eastern white 
| | | | | |Quaking aspen------- | --- | c-- | pine. 
| | | | | [Eastern cottonwood--| --- | --- | 
| | | | | |Northern red oak----| --- | ፦፦፦ | 
| | | | | [Swamp white oak----- | “>> | --- | 
| | | | | IBitternut hickory---| --- | --- | 
| | | | ] | | | | 
45B**, 45C**, | | | | | | | | | 
45D**: | | | | | | | | | 
Spinks-------- | 4A |Slight |Slight |Slight | |Northern red oak----| 66 | 60 |Red pine, 
| | | | | {White oak----------- | --- | ፦-= | eastern white 
| | | I | [Black oak----------- | --- | --- | pine, 
| | | | I [Black cherry-------- | --- | --- | Carolina 
| | | | | | | | | poplar. 
| | | l ] | | | | 
Benona-------- | 4S |Slight |Moderate|Moderate|Slight  |Northern red oak----| 67 | 61 |Red pine, 
| | | | | [American beech------| --- | --- | eastern white 
| | | 1 | |Black cherry--- --| --~ | --- | pine, jack 
l | | | | | Hemlock -”> | -- | Pine. 
| | | | | |Quaking aspen SEXE eee || 
| | | | | |Red maple---- መመ rj 
| J ] | | |Red pine s= cosas: 1 
| | | | | | | | | 
45E** | | | | | | | | | 
Spinks--------- I 4R |Moderate|Moderate|Slight | |Northern red oak--~-] 66 | 60 }Red pine, 
| | | | | [White oak------- --- | ==>. | eastern white 
| | | I | |Black oak----- --- | --- | pine, 
| | | | | |Black cherry --- | --- | Carolina 
I | l | | | | | | poplar. 
| | | | | | | I | 
Benona--------- | 48 |Moderate|Moderate|Moderate|Slight  |Northern red oak----| 67 | 61 |Red pine, 
| | | I | |American beech------ | --- | --- | eastern white 
[ I | | | |Black cherry --- | --- | pine, jack 
| | | | | | Renlock------- --- | --- | pine. 
| | | | l |Quaking aspen-- 2==-1 ===: 1 
l | | | | [Red maple SES i ===: «i 
| | | | | [Red pine------------ [ere ores | 
| | | | | | | | | 
45F** | | | | | ] l | | 
Spinks-~------- | AR [Severe |Severe |Slight | |Northern red oak----| 66 | 60 |Red pine, 
| | | | | |White oak----------- | --- | --- | eastern white 
| | | | | [Black oak----------- ] --- | ፦፦፦ | pine, 
l l I Í | {Black cherry-------- | --- | --- | Carolina 
E | | | | | | | | poplar. 
| | [ I I I Ι I | 
Benona--------- | 4R |Severe - | 88ህ6፲6 |Moderate/Slight  |Northern red oak----| 67 | 61 |Red pine, 
| | | | | {American beech------ | --- | --- | eastern white 
| | | | | |Black cherry-------- | --- | --- | pine, jack 
I | | | | |Hemlock------------- | --- | --- | pine. 
l | { [ | [Quaking aspen------- | -77- | --- | 
| | | | | |Red maple----------- Jo [ib ==ሙ 1 
| | | | | |Red pine------------ | Sesh) :መ==፦ Gl 
| | | I I [ | 


See footnotes at end of table. 


Oceana County, Michigan 


Soil name and 
map symbol 


4BA**; 
Saugatuck------ 


49B, 49B3, 49C, 


Grattan 


Grattan 


Grattan 


Pipestone 


TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


τ. | 
|Ordi- | 


|nation|Erosion | 


(symbol |hazard 
| | 


| 35 {Slight 
| | 

| | 

| | 

| | 

| 28 [Slight 
| | 

| 

| 

| 

| 

| 

| 2W [Slight 
| 

| 

| 

| 

| 

1 

| 98 |Slight 
| 

| 

| 

| 

| 

| 9R 


| 9R |Severe 
| 
| 
| 
| 
| 
| 45 |Slight 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 3፳ |Slight 


Management concerns 


| Equip- | 
ment 
limita-|mortal- 
tion | ity 


| 
Severe 


| 
| 
| 
| 
| 
Severe |Severe 
| 
| 
I 
| 
| 


| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| | 
l 

| j 
| 

| 

| 


| 
| | 


| 
i 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| Severe 
| 

| 

| 

| 

| 

| 
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| 
| 
| 
| 
Severe |Moderate 
| 
| 
| 
| 


| Seedling| Wind- 
| throw | 


Potential productivity 


[ 
| | 
| Common trees 


| hazard | I 


Moderate Moderate | 8.49ከቲ 


|Moderate| Severe 


I 
| 
| 
| 
| 
| 
| Severe 
| 
| 
| 
| 
| 


Moderate |Moderate/| Slight 


Moderate [Moderate | Moderate |Slight 


| 
| 
| 
I 
| 
| Slight 
| 
| 
| 
| 


Moderate Moderate | Slight 


| | 
| | 
[Sugar maple--------- 
|Northern red oak----| 
| | 
| | 
\ | 
| Red maple----------- | 
|Eastern cottonwood-- | 
|Black spruce-------- | 
{White ash----------- l 
[Pin oak------------- | 
|Paper birch--------- ἰ 
| 
[Red maple----------- 
|Quaking aspen- š 
[Jack pine----------- 
|Eastern hemlock----- | 
[Eastern white pine--| 
| | 
| | 
|Eastern white 
|Quaking aspen------- | 
(White oak----------- | 
{Black oak----------- | 
(Sugar maple--------- | 
| | 
|Eastern white pine--| 
|Quaking aspen------- I 
IWhite oak----------- | 
[Black oak----------- | 
|Sugar maple--------- | 
l | 
[Eastern white pine--| 


|Black oak---- 
|Sugar maple--------- | 
| | 
[Northern red oak----| 
| Red maple----------- I 
|Black cherry-------- Ι 
[Eastern cottonwood--| 
|American basswood---| 
(White oak----------- | 
[Quaking ‘aspen------- | 
| American beech------ | 
|Eastern white pine--| 


Moderate|Moderate|Red maple----------- 


[White ash----------- 
|Eastern cottonwood--| 
|Bitternut hickory---| 
|Eastern white pine--| 
|American basswood---| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
I 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 


|Site’ | Volume* 
| index | 
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| 

| 

| Trees to 
| plant 
| 

l 

| 


|Red pine, 

| eastern white 
| pine. 

| 

| 

|Eastern white 
| pine, white 

| spruce. 


| 

| 

| 

| 

|Jack pine, 

| eastern white 
| pine, white 
| spruce. 

I 

| 

| 


|Eastern white 
| pine, red 

| pine. 

| 

| 

| 


‘|Eastern white 


| pine, red 
| pine. 

| 

| 

| 

[Eastern white 
| pine, red 
| pine. 

| 

| 

| 


[Eastern white 
| pine, red 
pine. 


|Eastern white 
| pine, white 
| spruce. 
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) | Management concerns Potential productivity | 


| 
Soil name and  |Ordi- | | Equip- | | | | | | 
map symbol |nation|Erosion | ment |Seedling| Wind- | Common trees |Site |Volume*| Trees to 
|symbol|hazard | limita-|mortal- | throw | | index | l plant 
| l | tion | ity | hazard | | 1 | 
| | | | | | | | | 
| | | | l | | | | 
52-------------- | 2W |Slight [Severe (Severe |Severe |Silver maple | 82 | 36 | --- 
Granby I | | | | |Red maple----------- | 68 | 42 | 
| | | | | JAmerican basswood---| --- | --- | 
| l I | | |White ash----------- [po መመ | 
| | | | | |Quaking aspen------- [usss] ovem 
I | | | 1 |Eastern cottonwood--| --- | --- | 
| | I | | | | | | 
53B, 53C-------- | 95 |Slight  |Moderate|Moderate|Slight  |Eastern white pine--| 62 | 127 {Eastern white 
Grattan | | I | | |Quaking aspen------- | --- | -- | Pine, red 
| | | | | |White oak----------- | --- | --- | pine. 
| | [ | | | | | | 
56B, 56C-------- | 3S |Slight  |Moderate|Moderate|Slight 1] Sugar maple--------- | ει 38 {Red pine, 
Benona I I | | I IAmerican beech------ | --- | --- | eastern white 
I | | | | (Northern red oak----| 67 | 61 | pine, jack 
| | | | | |Black cherry-------- | --- | --- | pine, Austrian 
| | | I | | 985359 aspen------- | --- | --- | pine. 
| | | | | [Red pine------------ [essa ===, d 
| | | | | | 861 maple----------- |----. J 
| | | | | | | | | 
56E------------- | 3R |Moderate|Moderate|Moderate|Slight  |Sugar maple--------- | 61 | 38  |Red pine, 
Benona | | | | | [American beech------ | --- | --- | eastern white 
I | | | | {Northern red oak----| 67 | 61 | pine, jack 
| | | | | |Black cherry-------- | --- J --- | pine, Austrian 
l | | | | {Quaking aspen------- | --- | --- | pane. 
Í | | | | |Red pine------------ [ase ην mM | 
| | | | l |Red maple----------- [ores πρι} 
| | | | | | I | | 
57C------------- J 4S |Slight  |Moderate|Moderate|Slight [Northern red oak----| 67 | 61 |Red pine, 
Nordhouse | | ] | | |Red maple----------- | --- | ==> | eastern white 
| | | | | [American beech------ 1 --- | --- | pine. 
l | | | | [Paper birch--------- | ο ፳5> 1 
| I | I I |Eastern white pine--| --- | --- | 
| | | | | [Eastern hemlock----- | “=> | —- | 
| | | | | | | | | 
ΒἼξ------------- | 4R |Severe (Severe  |Moderate|Slight  |Northern red oak----| 67 | 61 |Red pine, 
Nordhouse | | l l | | Red mapla----------- | --- | --- | eastern white 
| | | | | |American beech------ | --- | --- | pine. 
| 1 I | | |Paper birch--------- [tess |) ‹መመመ- Of 
| | | | | |Eastern white pine--| --- | --- | 
| I | | | [Eastern hemlock----- | --- --- | 
| I | | I | | | | 
58-------------- | 5W (Slight |Severe |Severe |Severe |Bigtooth aspen------ | 67 | 76 1 --- 
Kingsville | | | | | | Red maple------ ---| 65 | 40 | 
| | | | | |Quaking aspen------- | ይ? | 76 | 
| | I l | |Swamp white oak----- | 63 | 56 | 
| | | | | |Silver maple-------- [ere tL sees ot 
| | | | | [White ash----------- |] “=== |) መ==: jg 
| | | | | [Green ash----------- [See ss d 
| | | | | | | | | 
59B, 59C-------- | 45 |Slight |Moderate|Moderate|Slight Northern red oak----| 67 | 61 |Red pine, 
Benona I | | | | [American beech “=> | --- | eastern white 
| | | l | {Black cherry-------- ~-- | --- | pine, jack 
| | | | | | Hemlock------------- ~-- | --- | pine. 
| | | | | |Quaking aspen- ess! apa 4] 
| | | ] | {Red maple----------- |----.Ἑ, s etl 
| | | | | [Red pine------------ prm መሙ. Y 
| | | | | 159985 maple--------- [መሙ ---- 1 
| | | | | | | 


See footnotes at end of table. 


Oceana County, Michigan 


Soil name and 
map symbol 


Benona 


60B, 60C-------- 
Coloma 


Cohoctah 


Alganese 


| Ordi- 


|nation|Erosion | 
|symbol|hazard | 


48 


25 


2R 


4s 


åR 


8s 


3W 


28 


AW 


TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


| Management concerns 


| | Equip- | | 
ment  |Seedling| Wind- 
limita-|mortal- | throw | 
| | tion | ity I 


| | | | 
| | | | 
[(Moderate|Moderate|Moderate|Slight 


I | 
Moderate |Moderate| Slight 
| | 
| | 
| | 
| | \ 
Moderate | Moderate |Moderate|Slight 
| | | 
| | | 
| | | 
| | | 
|Slight |Moderate|Moderate| Slight 
| | | | 
| | | | 
| | | 
|Moderate |Moderate|Moderate|Slight 
| l I 
| | | | 
| | | | 
|Slight  |Moderate|Moderate|Slight 
| | | | 
| | | 
| I | 
| | | 
|Severe 


| 
| 
| 
| 
| 
| 
| 
Slight | 
| 
| 
I 


Slight 


I 
| 
Slight Severe 


Slight 


| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| Severe 
| 

| 

| 

| 

I 

| 

| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 


| 
| 
l 
| 
| 
| 
| 
Slight [833885 
| 
| 
| 
| 
| 
1 
| 


See footnotes at end of table. 


Potential productivity 


Common trees 


| | 
| | 
[Northern red oak----| 
|American beech------ | 
{Black cherry-------- 

| Hemlock------------- 

|Quaking aspen- 
| Red maple----------- 
(Red pine------------ 
|Sugar maple--------- 
] 
|Northern pin oak----| 
|Jack pine----------- I 
{Eastern white pine--| 
{Black oak----------- | 
| | 
|Northern pin oak----| 
|Jack pine----------- | 
|Eastern white pine--| 
|Black oak----------- | 
| | 
(Northern red oak----| 
|White oak----------- ( 
|Red maple----------- | 
| | 
[Northern red oak----| 
|White oak----------- | 
{Red maple----------- | 
| | 
|Eastern white pine--| 
| Red pine------------ | 
| 286% pine----------- | 
| | 
| | 


|Moderate|Moderate|Red maple----------- | 


[Swamp white oak----- | 
|White ash----------- | 
|Green ash----------- 
|Eastern cottonwood-- | 


Moderate |Moderate|Red maple----------- 


|Eastern cottonwood--| 
|Silver maple-------- l 
[White ash----------- | 
(Swamp white oak----- | 
|American sycamore---| 


| | 
|Quaking aspen 
|Silver maple-------- | 
|Swamp white oak----- | 
|White ash 
| Red maple 
[American sycamore---| 
|Green ash----------- l 


|Site 
| index | 
hazard | 


| Volume* 


275 


[ 

| 

| Trees to 

Ι plant 

| 

| 

| 

|Red pine, 

| eastern white 
| pine, jack 

| pine. 

| 

| 

| 

| 

| 

1863 pine, 

| eastern white 
| pine, jack 

| pine. 

I 

IRed pine, 

| eastern white 
| pine, jack 

| pine. 

l 

IRed pine, jack 
| pine. 

l 

| 

|Red pine, jack 
| pine. 

| 

| 

|Red pine, 

| eastern white 
| pine, jack 

| pine. 
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TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


| Ι Management concerns 


| Potential productivity 
Soil name and  |Ordi- | | Equip- | | | | | 
| 


| 
| 
map symbol |nation|Erosion | ment  |Seedling| Wind- Common trees |Site |Volume*| Trees to 
|symbol|hazard | limita-|mortal- | throw | | index| | plant 
| | | tion | ity | hazard | | | | 
] | | | | | | I l 
| | | | | I I | | 
70-------------- { 3W (Slight |Severe  |Moderate|Moderate|Silver maple-------- | 90 | 42 | --- 
Glendora | | | 1 | [Red maple----------- | 65 | 40 ] 
| I | | | |Swamp white oak----- [፦፦ --- | 
I | | | l |Quaking aspen------- ο. 
| | | | | |Black ash----------- 1: ===[፤ ----. | 
| | | | | |Eastern cottonwood--| --- | ፦፦፦ | 
| | ] | | {White ash----------- | 65 | 59 | 
I | | | | | | | | 
71**; I | | | | | | | | 
Houghton------- I 2W |Slight Severe [Severe |Severe |Silver maple-------- { 82 | 36 | 
I | I | | |Red maple--- | 36 | 
| | | | | [White ash----------- 56 | 44 | 
| | | | | 60 | 64 | 
| | I | | 52 | 45 | 
| | | | | sana |. መመመ፦ «| 
| | | | | 37 | 55 | 
| | | | | | | | | 
Carlisle------- l 2W {Slight |Severe |Severe |Severe |Red maple 56 | 36 | --- 
! | | | l IWhite ash == ESL] 
| | | | | |Green ash === | " መመመ lf 
| | I l i IQuaking aspen------- [9p ud 
| | | | | |Swamp white oak----- 1]. === 1. ===- 4 
| | | I l [Silver maple-------- | 82 | 36 | 
| | | | | | | I | 
72-------------- | 2W |Slight |Severe |Severe |Severe |Silver maple--------| 78 | 32 | --- 
Adrian | | I I I | Red maple------ --| 53 | 34 | 
| | | | | |White ash------ --| 69 | 64 | 
| J | t | {Quaking aspen-- --| 60 | 64 | 
| | | I | | Tamarack------- --| 45 | 35 | 
| | | | | |Green ash----------- | 69 | 64 | 
| | | 1 | | | | | 
Ἴβ-------------- { 2W [Slight [Severe |Severe |Severe |Red maple----------- | 55 | 35 | --- 
Palms | | | | | |Silver maple-------- | 80 | 34 | 
| | | | | |White ash----------- [----- o 
] ! l Í | | 985469 aspen------- pari uw 
| | | | | [Northern whitecedar-| --- | ፦፦፦ || 
| | | | | |Tamarack------------ | 63 | 61 | 
| | | | | [Black ash----------- |] -2€p Sse] 
| | | | | | | | | 
Ἴδ-------------- | 28 (Slight |Severe |Severe |Severe |Red maple----------- | 55 | 35 | --- 
Martiaco | | | | | ! | | | 
| | | | | | | | | 
αυ Ες | 38 [Slight Severe |Severe |Severe |Red maple----------- 78 | 49 |Tamarack 
Napoleon | | l | | {Silver maple--- --- | --- | 
| | | | | [White ash------ ο iat asss; ἡ} 
| | | | | |Quaking aspen-- --- | --- | 
| | | | | | Tamarack------- Saad. m wl 
| | | | | |Black ash------ ---1 --- | 
I { | | | |Swamp white oak-----| --- | --- | 
I I | | | |Black spruce~------- z-ecp 49-1 
[ | | | | | | I 
928, 92C-------- | 55 |Slight |Slight  |Moderate[Slight |White oak 70 | 66 |Eastern white 
Chelsea | | | | | | Red pine------------ 72 | 134 | pine, red 
| I | | | |Eastern white pine--| 83 | 140 | pine, jack 
I | | | | {Jack pine------- --| 70 103 | pine. 
| | | | | IQuaking aspen-------| 72 | 84 | 
| | | | I INorthern red oak----| 70 | 66 
| | | | | | 


See footnotes at end of table. 
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Oceana County, Michigan 277 
TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 
| | Management concerns | Potential productivity | 
Soil name and  |Ordi- | | Equip- | | | | | I 
map symbol |nation|Erosion | ment  |Seedling| Wind- | Common trees |Site |Volume*| Trees to 
|symbol|hazard | limita-|mortal- | throw | | index| | plant 
I | { tion | ity | hazard | | | | 
| | | | | | | | | 
| | | ] | | | | | 
96B**, 96C**, | | | | | | | | | 
96D**: | | | | | | | | | 
Spinks-------- | 4A |Slight |Slight (Slight [Slight |Northern red oak----| 66 | 60 1564 pine, 
I | | | | |White oak-------- --- | --- | eastern white 
1 | | | | |Black oak----- --- | --- | Pine, 
| | | | | {Black cherry --- | --- | Carolina 
| | | | | | | | | poplar. 
| | | | | | | | | 
Tekenink------ | 4A |Slight |Slight (Slight [Slight [Northern red oak----| 66 | 60 |Black walnut, 
` | | | l I |Black cherry --- | --- | red pine, 
1 I l | | |White ash----------- --- | --- | eastern white 
| | | | | |American basswood---| --- | --- | pine, yellow- 
| | | { | |American beech------ | --- | --- |! poplar. 
Ι I | i | [Sugar maple--------- [| --> |. —— | 
| | | | | | | | | 
96E** | | l | | | | | | 
Spinks--------- | 48 |Moderate|Moderate|Slight  |Slight  |Northern red oak----| 66 | 60 |Red pine, 
| | | I I {White oak --- | --- | eastern white 
l | | | | |Black oak --- | --- | pine, 
i I | | | |Black cherry-------- 1 --- | --- | Carolina 
| | | | | | | | | poplar. 
I | | | | | | | | 
Tekenink------- | 4R |Moderate|Moderate|Slight |Slight [Northern red oak----| 66 | 60 {Black walnut, 
| | l | | [Black cherry --- | --- | red pine, 
l I l | | [White ash-------- --- | --- | eastern white 
| | | | | |American basswood---| --- | --- | pine, yellow- 
| I | | | [American beech--- --- | --- | poplar. 
I | | | | [Sugar maple--------- psp === | 
| | | | | | I | | 
97**: | | ] | | | | | I 
Kerston-------- | 28 |Slight |Severe |Severe |Severe |Red maple 53 1 33 | --- 
| | | | | [White ash Sea [i see ἡ 
| | | | | |Green ash ese" መመመ ,'] 
| | | | | |Silver maple-------- |. ሙ==- 1, “=== | 
| | | | ] | Tamarack------- uem ps Sedni 
| | | | | |Black ash ene |i == || 
| | | | | |American basswood---| 53 | 35 | 
| | | | | | | | | 
Carlisle------- | 2W |Slight |Severe |Severe Severe |Red maple----------- 56 | 36 | === 
| | | | | {White -ash------ =<=>:41. cx- ἡ 
| | i | | [Green ash----------- [= Em ἡ 
| | | | | |Quaking aspen------- [.=መ=,1፤ a || 
| | | | l [Swamp white oak- >=] ፦፦”> ] --- | 
| I | | | {Silver maple-------- | 82 | 36 | 
| | | | | | | | | 
98B**, 98C**, | | | | | | | | | 
98031: | | | | | | | | | 
Spinks-------- | áA |Slight  |Slight |Slight [Slight |Northern red oak----| 66 | 60 |Red pine, 
| l | | | [White oak----------- | --- | --- | eastern white 
| | | | | |Black oak----- --- | --- | pine, 
| | | | | |Black cherry --- | --- | Carolina 
| | | ] | | | | | poplar. 
| | | | | | | | | 
Scalley------- | 3A |Slight [Slight  |Slight |Slight [Sugar maple--------- | 63 | 38 |White spruce, 
| | | | | |Northern red oak----| --- | “=> | eastern white 
| | | | | [Black walnut-------- | --- | --- | pine, red 
| 1 | | | [Black cherry-------- | --- | --- | pine, black 
| | 1 | | |White --- | --- | walnut. 
| | | | | | | 
| | | | i | | 


See footnotes at end of table. 
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TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


Soil name and  |Ordi- | | Equip- | | | ] 
map symbol |nation|Erosion | ment |Seedling| Wind- Common trees [Site |Volume*| Trees to 
|symbol|hazard | limita-|mortal- | throw | | index| | plant 
l |] | tion | ity | hazard | | | | 
| | | | | | | [ | 
| | | | | | | | | 
99B**: I | I | | | | | | 
Nappanee------- I 4C |Slight |Severe |Slight  |Moderate|Northern red oak----| 66 | 60 White spruce, 
| | | | | |White ash----------- | --- | --- | eastern white 
| | | [ | |Swamp white oak----- | --- | -~~ | pine. 
I | | | | |Red maple----------- Ree መ= 1 
| | | | | |American beech------ | -->= | —== | 
| | | ] l | | | | 
Hoytville------ | 3W ISlight |Severe |Severe |Severe |Northern red oak----| 55 | 42 | aia 
l | | | | |White ash----------- posses p, መመመ η 
| | | | I IEastern cottonwood--| --- | --- | 
| | ! | | IRed maple----------- | ==. 1! መ=: Af 
| | | | | |Silver maple-------- (265° |) Sars} 
| | | ] | | | | 
100B------------ | 4c |Slight |Severe |Slight  |Moderate|Northern red oak----| 66 | 60 |White spruce, 
Nappanee | | | | | |Wnite ash----------- | --- | --- | eastern white 
| | | | | |Swamp white oak----- | --- | --- | Pine. 
| | | | | | Red maple----------- [προς 41 
| I { | | [American beech------ | ===: | ded 
| | | | | | | | 
34038, 101C------| 4A |Slight [Slight |Slight |Slight [Northern red oak----| 65 | 59 |Northern red 
Claybanks l | | | | {Sugar maple--------- | --- | ፦፦ | oak, white 
| | | | | |White ash----------- | --- | --7- | spruce, 
| | | | | |American basswood---| --- | ፦፦፦ | eastern white 
| | 1 | 1 {American elm-------- | --- | --- | pine, northern 
| | ἰ | | | | | | whitecedar. 
| | | | | | | | | 
210B**, 210ር**-- | 25 |Slight  |Moderate|Moderate|Slight |Black oak 50 | 34 |Red pine, jack 
Typic | | | [ | |White oak 42 | 26 | pine. 
Udipsamments | | | | | |Northern red oak----| 54 | 40 | 
| | | | | | | I | 
210p**---------- | 2R |Moderate|Moderate|Moderate|Slight [Black oak------ --| 50 | 34 |Red pine, jack 
Typic | | | | | {White oak----------- | 42 | 26 | pine. 
Udipsamments | | | | | |Northern red oak----| 54 | 40 | 
| | | | l | | | 
211B**, 2110ΧΧ--| 35 |Slight |Moederate(Moderate|Slight |Black oak----------- | 53 | 34 |Red pine. 
Typic | | | | | |White oak----------- | 45 | 26 | 
Udipsamments | I | 1 | [Northern red oak----{ 54 | 40 | 
| | | | | | | | | 
212B**---------- | 3S |Slight |Moderate|Moderate|Slight {Black oak 56 | 34  |Red pine. 
Typic | | | | | |White oak 49| 26 | 
Udipsamments | | | | | Northern red oak----| 55 | 42 | 
| | | { I | | | | 
213B**, 213C**--| --- |Slight  |Moderate|Moderate|Slight  |Black oak =>| ፦፦፦ | --- | --- 
Argic | | | | | (White oak----------- p === : =>= l 
Udipsamments | | | | l {Northern red oak----| --- | ፦፦፦ | 
| | | | | | | | | 
213D**---------- | --- |Moderate|Moderate|Moderate|Slight  |Black oak----------- |] --- | --- | - 
Argic I I | | ] {White oak----------- [ ===”1 === | 
Udipsamments | | | I | [Northern red oak----| --- | --- | 
| | | | l I l 
220B**, 220C**--| 4S |Slight |Moderate|Moderate|Slight  |Northern red oak----| 61 | 53 | --- 
Entic | | | | | |White oak-- 52 | 37 | 
Haplorthods, | | | | | |Black oak-- 60 | 51 | 
sandy | | | | | |Red maple------- ====[ ‹=>= 1. ===: | 
| | | | | | | | | 
220D**---------- J 4R |Moderate|Moderate|Moderate|Slight [Northern red oak----| 63 | 53 | --- 
Entic | | | | | [White oak----------- | 52 | 37 | 
Haplorthods, | | | | | |Black oak----------- | 60 | 51 | 
sandy | | | | | [Red maple----------- ] ፳#2=:11, eee ul 
[ | | | | | | 


Management concerns 


See footnotes at end of table. 
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TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


Management concerns 


Potential productivity 


279 


| 
Soil name and  |Ordi- | | Equip- | | | | | 
map symbol |nation|Erosion | ment  |Seedling| Wind- Common trees [Site |Volume*| Trees to 
|symbol|hazard | limita-|mortal- | throw | | index | I plant 
| | | tion | ity | hazard | | | | 
| I | | | | | | | 
| | | | | | | | | 
220E**---------- | 48 [Severe |Severe  |Moderate|Slight (Northern red oak----| 63 | 53 | == 
Entic | I | | | [White oak----------- 52 | 37 | 
Haplorthods, | | | | | [Black oak-- 60 | 51 | 
sandy | | | | ] |Red maple----------- Saai ጭ== | 
| | | | | | 
221B**, 221C**--| 4S |Slight  |Moderate|Moderate|Slight  |Northern red oak----| 65 | 59 | τ. 
Entic | I | | | |White oak----------- | 53 | 37 | 
Haplorthods, | I | 1 | |Black oak----------- | 66 | 51 | 
sandy | | | | | |Red maple----------- |^ 5mm sre. !| 
| | | | | | | | 
221D**---------- | 4R |Moderate|Moderate|Moderate|Slight  |Northern red oak----| 65 | 59 | --- 
Entic | | | | | [White oak----------- 53 | 37 | 
Haplorthods, | | | | I IBlack oak-- 66 | 51 | 
sandy | | | | | |Red maple----------- all ese. :. 
| | | | | | | | 
221E**---------- | 4R |Severe |Severe |Moderate|Slight  |Northern red oak----| 65 | 59 | == 
Entic | | | | | [White oak----------- 53 | 39 | 
Haplorthods, | | | I | |Black oak-- 66 | 60 | 
sandy | | | | | |Red maple----------- 222. Hum ul 
| | | | | | | | 
222B**, 222ር**-- | 45 |Slight |Moderate|Moderate|Slight [Northern red oak----| 65 | 59 | sys 
Entic l | | | | |] Red maple === | ==> | 
Haplorthods, | | | | | [White oak 55 | 42 | 
sandy | | | | | |Eastern white pine--| --- | ፦፦፦ | 
| | | | | [Black oak----------- | 66 | 60 | 
| | | | | | | | | 
223B**, 223C**--| 4S |Slight  |Moderate|Moderate|Slight  |Northern red oak----| 65 | 59 | --- 
Entic | | | | | |Red maple----------- | --- |] --- | 
Haplorthods, | | 1 | l |Eastern white pine--| --- | --- | 
sandy | | | | | [White oak----------- | 53 1 39 | 
| | | | | | | | 
223D**---------- | 4R |Moderate|Moderate|Moderate|Slight |Northern red oak----| 65 | 59 | መመመ 
Entic | | | | | | Red maple----- መመመመመ- |= “መ=: “ἡ 
Haplorthods, | | | | | |Eastern white pine--| --- | ፦፦> | 
sandy | | | | | |White oak----------- | 53 | 39 | 
| | | | | | | | | 
223E**---------- | 4R [Severe |Severe |Moderate|Slight  |Northern red oak----| 65 | 59 | adi 
Entic | | | | | | Red maple----------- | rez eee ¿| 
Haplorthods, | | | | | {Eastern white pine--| --- | --- | 
sandy | | | | | [White oak----------- | 53 | 39 | 
| | | | | | | | 
224B**---------- | 45 |Slight {|Moderate|Moderate|Slight  |Northern red oak----| 66 | 60 | --- 
Entic | | | | | |Eastern white pine--| --- | --- | 
Haplorthods, | I | | | |Paper birch--------- |: mE -===-- | 
sandy | | | | | |White oak----------- | 54 | 40 | 
| | | | | |Red maple----------- Jim xem 
| | | | | | | | | 
225B**, 225C**--| --- (Slight [Moderate|Moderate|Slight | --- | --- 1 ---ι --- 
Entic | | | | | | | | | 
Haplorthods, | | | | | | | | | 
sandy I | | | | | | | | 
| | | | | | | | 
225D**---------- | --- |Moderate|Moderate|Moderate|Slight | --- | --> | ==> | መመመ 
Entic | | | | | | | | | 
Haplorthods, | | | | | ] | | | 
sandy | | | | -l | |- | | 
| | | | | | | | | 


See footnotes at end of table. 
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TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


| | Management concerns 


| Potential productivity 
Soil name and  |Ordi- | | Equip- | | | | l 
| 


| 
| 
map symbol [(nation|Erosion | ment |Seedling| Wind- Common trees |Site |Volume*| Trees to 
|symbol|hazard | limita-|mortal- | throw | | index | | plant 
| | | tion | ity | hazard | | [ | 
| I { I | | | l | 
| | | | | | | | | 
230B**, 230ር**-- | 45 |Slight |Moderate|Moderate|Slight [Northern red oak----| 68 | 63 | --- 

Entic | | l l | (White oak----------- | 60 | 51 | 
Haplorthods, | | | | | {Red maple----------- ]| መመጅ:.1 See 
sandy | I | | | | | | | 

| | | | | l i | | 
230D**---------- I 4R [Moderate [Moderate |Moderate|Slight  |Northern red oak----| 68 | 63 | 

Entic l | | | | |White oak 60 | 51 | 
Haplorthods, | | | | | {Red maple --- | --- | 
sandy | I | | | | | | | 

| | | | | | | | | 
230E**---------- | 4R |Severe |Severe |Moderate|Slight |Northern red oak----| 68 | 63 | ===> 

Entic | | | | | [White oak----------- [ 60 | 51 | 
Haplorthods, | | | | | [Red maple----------- |. === |. '==> | 
sandy | | | | | | | | | 

| | | | | | | | I 
231B**: | | | | | | | | | 

Entic I | | | | | | | | 
Haplorthods, | | | | | | | | | 
sandy--------- | 45 |Slight |Moderate|Moderate|Slight Northern red oak----| 63 | 53 | === 

| | | | | |White oak----------- | 52 | 37 | 
| | | | | |Black oak----------- | 60 | 51 | 
I | | | | [Red maple----------- [SSS | 
| | | | | | | | | 

Alfic | | | | | | | | | 
Haplorthods, | | | | | | | | ! 
sandy over | | | | | | | | | 
loamy--------- | 5S |Slight  |Moderate|Moderate|Slight  |Northern red oak----| 77 | 76 | --- 

| | | | | | Red maple----------- | 74 | 46 | 
l | | | | |Paper birch--------- pens መ==፦ d 
| | i | | | | I | 
233B**, 235C**: | | | | | | | | | 

Alfic | | | | | | | | | 
Haplorthods, | | I l | | | | | 
sandy over | | | | | | | | | 
loamy--------- | 5S |Slight  |Moderate|Moderate|Slight |Northern red oak----| 77 | 76 | SS 

| | | | | | Red maple---------~- | 74 | 46 | 
| | | | | |Paper birch--------- 1-== 1 መመ>፦- !1 
| | | | | | | | | 

Entic I | | | | | | | | 
Haplorthods; | I | | | | | | | 
sandy--------- | 45 |Slight  |Moderate|Moderate|Slight [Northern red oak----| 63 | 53 | --- 

| | | I | [White oak----------- | 52 | 37 | 
| | | 1 | IBlack oak----------- { 60 | 51 | 
( Í | | | |Red maple----------- | መ=፡፡[! “መመመ 1] 
| | | | | | | | | 
233D**: | | | | | | | | | 

Alfic | I | | | | | | | 
Haplorthods, | | | | | | | | | 
sandy over | | | | | | | | I 
loamy--------- | 5R |Moderate|Moderate|Moderate]|Slight {Northern red oak----| 77 | 76 | --- 

| | | | | [Red maple----------- | 74 | 46 | 
| | | | | |Paper birch--------- | 9p x4 
| | | | | | | | [ 

Entic | I l | | | | | | 
Haplorthods, | | | | | | | | 
sandy--------- | 4R |Moderate|Moderate|Moderate|Slight [Northern red oak----| 61 | 53 | --- 

| | | | | [White oak----------- | 52 | 37 | 
| | | | | [Black oak----------- | 60 | 51 1 
| | | | | [Red maple----------- ο κ 38-94, ἡ 
| | | | | | | 


See footnotes at end of table. 
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TABLE 8.--WOODLAND MANAGEMENT AND PRODUCTIVITY--Continued 


Management concerns Potential productivity I 


| 
Soil name and  |Ordi- | | Equip- | I | l | | 
map symbol |nation|Erosion | ment  |Seedling| Wind- | Common trees |Site |Volume*| Trees to 
|symbol|hazard | limita-|mortal- | throw | | index| | plant 
| | | tion | ity | hazard | | | | 
| | | | | | | | I 
I I | | | | | | | 
233E**: [ | | | | | | | | 
Alfic | | | | | | | | | 
Haplorthods, | | ] | | | | | 
sandy over | | | | | | | | | 
loamy--------- | SR |Severe |Severe |Moderate|Slight  |Northern red oak----| 77 | 76 | mE 
| | | | | |Red maple-------- -| 74 | 46 | 
| | | | | |Paper birch--------- besser ess .[ 
| | | | | | | | | 
Entic | | | | | | | | | 
Haplorthods, | | | | | | | | | 
sandy--------- | 4R |Severe (Severe |Moderate|Slight  |Northern red oak----| 61 | 53 | --- 
| | | | | |White oak----------- | 52| 37 | 
| | | | | |Black oak----------- | 60 | 51 | 
| | | | | |Red maple----------- [ses [4 መመመ.” yl 
| | | | | | | | | 
235B**, 235ር**: | | | | | | | | | 
Alfic I I | | | | | | | 
Haplortheds, | | | | | | | | | 
sandy over | | | | | | | | | 
loamy--------- | 5S |Slight  |Moderate|Moderate|Slight [Northern red oak----| 77 | 76 | መር 
| | | | | | Red maple----------- | 74 | 46 | 
| | | | | |Paper birch--------- V === 7] 
| | | | | | ] | | 
Alfic | | | | | | | I | 
Haplorthods, | | | | | | | | 
sandy--------- | 3S |Slight  |Moderate|Moderate|Slight [Red maple----------- | 72 | 44 | --- 
| | Ι | | |Northern red oak----| 75 | 73 | 
| | | | | |White oak----------- | 60 | 51 | 
| | | | | | | | | 
240C**---------- | 3S |Slight |Moderate|Moderate|Slight [Sugar maple--------- | 65 | 40 | መ= 
Entic | | | | | (Northern red oak----| 76 | 73 | 
Haplorthods, | | | | | | Red maple----------- | 65 | 40 | 
sandy | | | | | | American beech------ lm መመመ 5] 
| | | | | | | | | 
241B**---------- | 3S |Slight  |Moderate|Moderate|Slight  |Sugar maple--------- | 65 | 40 | --- 
Entic | | | | | |American basswood---| --- | ፦፦፦ | 
Haplorthods, | | | I | |American beech------ | sassa መመመ | 
sandy | | | | | |Northern red oak----| 76 | 75 | 
| | | I | | | | | 
245B**, 245ር*።*-- | 3S |Slight  |Moderate|Moderate|Slight  |Sugar maple--------- | 75 | 47 | --- 
Entic | | | | | |American beech------ | -77- | ==> | 
Haplorthods, | | I | | |Northern red oak----| 88 | 89 | 
sandy | | | | | [White ash----------- | 85 | 88 |] 
| | | | { |American basswood---| --- | --- | 
| | | | | | | | | 
245D**---------- { 3R |Moderate|Moderate|Moderate|Slight  |Sugar maple--------- { 75 | 47 | መመ 
Entic | | | | I [American beech------ [| === | see] 
Haplorthods, | | | | I [Northern red oak----| 88 | 89 | 
sandy | | | | | |White ash----------- | 85 | 88 | 
| | | | | |American basswood---| --- | --- | 
| | | | | | | | | 
250**: I | | | | | | | | 
Mollic | | | | | | | | 
Psammaquents--| --- [Slight Severe |Severe [Severe  |Red maple----------- eme ‹=መ=፡ | መመ 
| | | | | | | 
| | | | | | | 
| | | | | | | 
| | | | | | | 


See footnotes 


at end of table. 


|Balsam fir--- 
|Paper birch--------- 
|Black ash----------- 
| 


282 


TABLE 8.-~WOODLAND MANAGEMENT AND PRODUCTIVITY-~Continued 


Management concerns 


Potential productivity 


Soil Survey 


| 
Soil name and |Ordi- | | Equip- | I | I | | 
map symbol |nation|Erosion | ment |Seedling| Wind- | Common trees {Site |Volume*| Trees to 
Isymbol[hazard | limita-|mortal- | throw | Jindex | Ι plant 

| I | tion | ity { hazard | | | | 

| | | | | | | | | 

| | | | | | | | | 

250**; | | | | | | | | | 

Aquic | | | | | | | | | 
Udipsamments--| 4S [Slight |Moderate|Moderate|Slight  |Northern red oak----| 65 | 59 | --- 

| | | | | |Red maple----------- [Pare ease, 1 

| | | | | IBalsam fir [ieee [ === ¿| 

| | | | | I | | | 

24614 8852435258. | I { | | | | | | 

euic. | | | | | | | | | 

| | | | | | | | | 
262A**-------—--- | ἀν |Slight |Severe |Moderate|Severe |Northern red oak----| 60 | 51 | == 

Aeric | | | l | [Black oak----------- | -“= | —- | 

Haplaquods, | | | | | |White oak----------- | 52 | 37 1 

sandy, | | | | | | Red maple--------- ==[| == | == 4 

orstein | | | | | (Paper birch------- Sessa ch መመ 11 

| | | ! l [Jack pine----------- pd ----...Ἱ 

| | | | | | | | | 
263A**---------- | --- |Slight |Moderate|Moderate|Slight | --- | — | ==> | --- 

Aquic | | | | | | | | | 

Udipsamments | | | | I | | | | 

| | { | | | | | | 
272**----------- | --- {Slight Severe Severe |Severe |Red maple----------- | --- | --- | --- 

Typic | | | | | |Paper birch--------- | 7-1 ፦፦፦ | 

Haplaquods, | | | | | | 286% pine----------- forsee J --- | 

sandy | J I | | |Tamarack------------ | =>] --- 1 

| | | | | | | | | 
273**----------- | --- |Slight |Severe |Severe |Severe  |Black ash----------- | ““> --- | --- 

Mollic | | | | | |Green ash----------- | -።= [| --- | 

Psammaquents | | | | | | | | | 

{ | | | | | | | | 
274**----------- | --- |Slight Severe |Severe (Severe |Black ash----------- | --- | --- | --- 

Typic | | 1 | | [Eastern hemlock----- { ፦፦  --- | 

Haplaquolls, | | | | | {American basswood---| --- | ፦፦፦ | 

sandy over I { | | | |Northern whitecedar-| --- | --- | 

loamy | | | | | | 866. maple----------- 1-” === στ | 

| | | | | |White spruce-------- [| --- | --- | 

| | | | | | | | | 
281------------- | “== |Slight [Severe [Severe Severe |Black spruce-------- 1 --- | --- | --- 

Medisaprists, | | | | I I | | | 

dysic | | | | | | | | | 

| | | | | | | | | 
282------------- | --- [Slight |Severe Severe (Severe Northern whitecedar-| --- | --- | --- 

Medisaprists, | | | { | [American basswood---| --- | ”፦፦ | 

euic | | | | | | | | | 

| | | | | | | 


* Volume is the yield in cubic feet per acre per year calculated at the age of culmination of mean annual 
increment for fully stocked natural stands. 
** See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


(The symbol < means less than; > means more than. Absence of an entry indicates that trees generally do not 
grow to the given height on that soil. Only those soils suitable for windbreaks and environmental 
Plantings are listed) 


Trees having predicted 20-year average height, in feet, of-- 


| 
Soil name and | | | 

map symbol | 8-15 I 16-25 | 26-35 
| | | 


| >35 
| 
| | | | 
| | | | 
308, 106, 10D, | | | | 
l10E-------------- |Roselow sargent |White spruce, Amur |Eastern white pine, | στ 
Perrinton | crabapple, lilac, | maple, Manchurian | green ash, Norway l 
| silky dogwood, | crabapple. | spruce. | 
| northern whitecedar, | | | 
| American 1 | | 
| cranberrybush, | | | 
| nannyberry viburnum. | | I 
I I | | 
l11A--------------- |Northern whitecedar, |White spruce, Siberian|Green ash, red maple | መመ 
Ithaca | silky dogwood, Amur | crabapple, eastern | | 
| maple, lilac, | white pine, Norway | | 
| American | spruce. | | 
| cranberrybush, Amur | | | 
| privet. | | | 
| | | | 
12---------------- | American |Northern whitecedar, |Eastern white pine, | ፌን 
Bono | cranberrybush, silky | Austrian pine, blue | Norway spruce. I 
| dogwood, Amur privet,| spruce, white fir, I | 
| Amur honeysuckle. | Washington hawthorn. | | 
| | | | 
435. 13C, 13D----- | American |White spruce, Amur |Norway spruce, eastern|Imperial Carolina 
Marlette | cranberrybush, common| maple, Manchurian | white pine, green | poplar. 
| ninebark, lilac, | crabapple, nannyberry| ash. | 
| silky dogwood. | viburnum. | | 
| | | | 
14B--------------- |Silky dogwood, |White spruce, northern|Eastern white pine, |Imperial Carolina 
Capac | American | whitecedar, Amur | red maple, Norway | poplar. 
| eranberrybush, Amur | maple. | spruce, green ash. l 
| privet, lilac. | 1 | 
| | | 
465, 16C, 16D----- |Nannyberry viburnum, |Northern whitecedar, |Norway spruce, red Imperial Carolina 


| cranberrybush, lilac, | white spruce. | eastern white pine. 
| silky dogwood. | | 
| | | 
| | | 


| 
| 
Remus | American | Siberian crabapple, | pine, green ash, | poplar. 
| 
| 
| 


17B*, 17C*, 17D*: I 


Marlette--------- | American |White spruce, Amur |Norway spruce, eastern|Imperial Carolina 
| cranberrybush, common| maple, Manchurian | white pine, green | poplar. 
| ninebark, lilac, | crabapple, nannyberry| ash. | 
| silky dogwood. | viburnum. | | 
| | | | 
κ ο መ መ መ መማ መ መመ: {Amur maple, nannyberry|White spruce, green |Norway spruce, red |Imperial Carolina 
viburnum, American | ash. | pine, eastern white | poplar. 
cranberrybush, | pine. | 


| 
| | 
| Siberian peashrub, | | 
| lilac, silky dogwood. | | 
| | | 
18B*, 18ር*, 18D*: | | ] 
Spinks----------- | American |White spruce, eastern | 
| cranbexrybush, lilac,| redcedar. l 
| Siberian peashrub. | | 
| | | 


Eastern white pine, 
red pine, green ash, 
Norway spruce. 


Carolina poplar. 


See footnote at end of table. 
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Soil name and 
map symbol 


Soil Survey 


TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average height, in feet, of-- 


| 
| 
| 


46-25 


| | 
26-35 


18B*, 18C*, 18D*: 


20B*, 20C*, 20D*: 


Freesoil 


25B*, 25C*, 25D*, 
25E*;: 


Perrinton------- 


| 
| 
| 


(Siberian peashrub, 


| 
| 
| 
| 
| 
| 
| 
| 


lilac, eastern 
redcedar, silky 
dogwoed, Amur maple, 
gray dogwood, 
American 
eranberrybush. 


|American 


{Eastern redcedar 


cranberrybush, 

Amur honeysuckle, 
Amur privet, 
Washington hawthorn. 


|Lilac, silky dogwood, 


nannyberry viburnun, 
arrowwood, Roselow 
sargent crabapple, 
autumn olive. 


{Siberian peashrub, 


| 
| 
| 
| 
| 
| 
| 


lilac, eastern 
redcedar, silky 
dogwood, Amur maple, 
gray dogwood, 
American 
cranberrybush. 


| American 


cranberrybush, silky 


doqwood, lilac, 
nannyberry viburnum. 


|Siberian peashrub, 


| 
| 
| 
| 
| 
| 
| 


lilac, eastern 
redcedar, silky 
dogwood, Amur maple, 
gray dogwood, 
American 
cranberrybush. 


|Roselow sargent 


! 
| 
| 
| 
| 
| 
| 


See footnote at 


crabapple, lilac, 
silky dogwood, 
northern whitecedar, 
American 
cranberrybush, 
nannyberry viburnum. 


end of table. 


| Red pine, 
| Austrian pine. 


|Manchurian crabapple, 
| white spruce, 
Austrian pine. 


|Northern whitecedar, 
| blue spruce, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


|White spruce, Amur 
| maple, Manchurian 


Norway spruce 


Eastern redcedar, 
Osage-orange, 
northern whitecedar, 
Austrian pine. 


Norway spruce 


crabapple. 


Norway spruce 


crabapple. 


jack pine, 


Siberian] Norway spruce, green 


|Eastern white pine, 
red pine, jack pine. 


(Red pine, Norway 

| spruce, eastern white 
| pine. 

| 

| 

| 

[Eastern white pine---- 
I | 

| | 

|Norway spruce, green |Imperial Carolina 
| ash. poplar. 


| 

| 

| 

| 

[Eastern white pine, 
| red pine, jack pine. 
| 

| 

| 

| 

| 


|Eastern white pine, Carolina poplar. 


| ash. 
| 
| 
l 
| 


|Eastern white pine, 
red pine, jack pine. 


| 

| 

| 

| 

| 

| 

| 

|Eastern white pine, 
| green ash, Norway 
| spruce. 

| 

| 

| 

| 

| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average height, in feet, of-- 
Soil name and | | | 


| 
| 

map symbol | 8-35 
[ 


| 16-25 | 26-35 | >35 
| | | 
| | | 
| | | 
26A* | | [ 
Arkona----------- | American |Northern whitecedar, [Eastern white pine, Carolina poplar. 
| cranberrybush, silky | blue spruce, Siberian| Norway spruce, green 
| dogwood, lilac, | crabapple. | ash. 
| nannyberry viburnum. | l 
| | I 


silky dogwood, Amur | crabapple, eastern | 


maple, lilac, 


| 
| 
| 
| 
| 
| 
| 
| 
Ithaca----------- {Northern whitecedar,  |White spruce, Siberian|Green ash, red maple | “== 
| 
white pine, Norway | 
| 
| 
| 
| 
| 
| 


| 
| ] | 
| American | spruce. I 
| cranberrybush, Amur | I 
| privet. | I 
| ] Ι 
278. | ] | 
Arkona----------- | American {Northern whitecedar, |Eastern white pine, Carolina poplar. 
| eranberrybush, silky | blue spruce, Siberian| Norway spruce, green | 
| dogwood, lilac, | crabapple. | ash. I 
| nannyberry viburnum. | l I 
| | | | 
Del Rey---------- | American |Eastern white pine, |White ash, red pine,  |Green ash. 
| cranberrybush, Amur | white spruce. | red maple, Norway 
| privet, late lilac. | | spruce, Black Hills | 
| | | spruce. | 
| | | | 
288, 28C, 28D----- |Amur maple, nannyberry|White spruce, green |Norway spruce, red |Imperial Carolina 
Fern | viburnum, American | ash. | pine, eastern white | poplar. 
| cranberrybush, | | pine. 
| Siberian peashrub, | 
| lilac, silky dogwood. | 
| | | 
29A--------------- |Nannyberry viburnum, [White spruce, northern|Eastern white pine, Imperial Carolina 
Dixboro | American | whitecedar. | Norway spruce, green poplar. 
| eranberrybush, gray | | ash. 
| dogwood. | | 
| | | 
3θ---------------- |American |Northern whitecedar, |Eastern white pine, oor, 
Lamson | cranberrybush, Amur | white spruce. { green ash. 
| privet, silky 
| dogwood. 


| 
| 
| | 
3584, 35C*, 35D*: | | 
Alvin------------ |Eastern redcedar, |Norway spruce, eastern 
| Russian-olive, silky | white pine, 
| dogwood, Siberian | honeylocust, green 
| 
| 
| 
| 


| peashrub. ash, red pine, 
| hackberry, Amur 
| maple. 
| 
Spinks----------- | American |White spruce, eastern |Eastern white pine, Carolina poplar. 


| cranberrybush, lilac,| redcedar. 
| Siberian peashrub. | 
| | 
36A--------------- | American |Eastern white pine, 
Del Rey | cranberrybush, Amur | white spruce. 
| privet, late lilac. I 
| | 
| | 


red pine, green ash, 
Norway spruce. 
White ash, red pine, Green ash. 
red maple, Norway 
spruce, Black Hills 
spruce. 


See footnote at end of table. 


dogwood, lilac, 


Norway spruce. 


286 Soil Survey 
TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 
| Trees having predicted 20-year average height, in feet, of-- 
Soil name and | | | l 
map symbol | 8-15 | 16-25 | 26-35 | 
| | | | 
| | | | 
| | | | 
37A--------------- (Lilac, silky dogwood, |White spruce, Amur |Norway spruce, eastern|Imperial Carolina 
Altmar | Roselow sargent | maple, Manchurian | white pine, green | poplar. 
| erabapple, autumn | crabapple, Austrian | ash. I 
| olive. | pine. I | 
| | | | 
38B*, 38C*, 38D*, | | | 
38E*: | | | | 
Spinks---------- | American |White spruce, eastern |Eastern white pine, |Carolina poplar. 
| cranberrybush, silky | redcedar. | red pine, green ash, | 
| dogwood, lilac, | | Norway spruce. | 
| Siberian peashrub. I l | 
| | | | 
Okee------------ {Siberian peashrub, {Eastern white pine, | --- | - 
| eastern redcedar, | red pine, | | 
| Russian-olive. | honeylocust, Norway | 
| | spruce, green ash, | 
| | hackberry, Amur I 
| | maple. | | 
| | | | 
40B*, 40C*, 40D*: | | | | 
Coloma----------- |Eastern redcedar, {Norway spruce--------- |Eastern white pine, | - 
| Siberian peashrub, | | red pine, jack pine. | 
| lilac, American | | | 
| cranberrybush, silky | | | 
| dogwood, gray I | | 
| dogwood, Amur maple. | | | 
| | | | 
Toogood---------- |Eastern redcedar, |Jack pine, Austrian |Eastern white pine----| = 
| Siberian peashrub, | pine, red pine, | 
| Siberian dogwood, | honeylocust, black | 
| Peking cotoneaster, | locust. | | 
| lilac. | | i 
| | | | 
42B*, 42C*, 42D*, | | | | 
4283: | | | | 
Spinks---------- | American |White spruce, eastern |Eastern white pine, |Carolina poplar. 
| cranberrybush, silky | redcedar. | red pine, green ash, | 
| dogwood, lilac, | | Norway spruce. | 
| Siberian peashrub. | | | 
| | | | 
Remus----------- |Nannyberry viburnum,  |Northern whitecedar,  |Norway spruce, red |Imperial Carolina 
| American | Siberian crabapple, | pine, green ash, | poplar. 
| cranberrybush, lilac,| white spruce. | eastern white pine. | 
| silky dogwood. | | | 
| | | | 
Fern------------ |Amur maple, nannyberry|White spruce, green |Norway spruce, red |Imperial Carolina 
| viburnum, American | ash. | pine, eastern white | poplar. 
| cranberrybush, | | pine. I 
| Siberian peashrub, | | | 
| lilac, silky dogwood. | | | 
| | | | 
438, 43C, 43D, | I | | 
43E-------------- | American |White spruce, eastern |Eastern white pine, |Carolina poplar. 
Spinks | cranberrybush, silky | redcedar. | red pine, green ash, 
| | 
| | 
| | 


| 
| Siberian peashrub. 
| 


See footnote at end of table. 
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Soil name and 


TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


I 
| 
I 8-15 
| 


Trees having predicted 20-year average height, in feet, of-- 


287 


map symbol | 46-25 | 26-35 | >35 
l | | 
| | | | 
| | | | 
44B--------------- |Silky dogwood, lilac, [White spruce, northern|Norway spruce, eastern|Imperial Carolina 
Thetford | American | whitecedar, Amur | white pine, green | poplar. 
| eranberrybush. | maple. | ash. 
| | | | 
45B*, 45C*, 45D*, | | | 
45E*, 45F*: | | | 
Spinks~--------- |American [White spruce, eastern |Eastern white pine, {Carolina poplar. 
| cranberrybush, silky | redcedar. | red pine, green ash, | 
| dogwood, lilac, | | Norway spruce. | 
| Siberian peashrub. | | | 
| | | | 
Benona---------- |Eastern redcedar, |Austrian pine, jack |Eastern white pine----| መመመ 
| Siberian peashrub, | pine. | | 
| red pine. | 1 | 
| | | | 
46B--------------- |Lilac, eastern |Red pine, Austrian |Eastern white pine----| ας 
Grattan | redcedar, Siberian | pine, jack pine. I I 
| peashrub. | | | 
| | | | 
48A*: l | | | 
Saugatuck-------- {Siberian peashrub, |White spruce, northern|Eastern white pine, | --- 
| lilac, silky dogwood,| whitecedar, Siberian | Norway spruce, green | 
| nannyberry viburnum, | crabapple. | ash. | 
|. common ninebark, | | | 
| American | I | 
| eranberrybush. | | | 
| | | | 
Jebavy. | | | | 
| | | | 
495, 4953, 49C, | | | | 
4953, 49E, 49F---|Lilac, eastern |Siberian crabapple, |Red pine, eastern | መመመ 
Grattan | redcedar, Siberian | Austrian pine, jack | white pine. | 
| peashrub, Tatarian | pine. | | 
| honeysuckle. | l | 
| ] | | 
50B--------------- |Lilac, eastern |Austrian pine, jack [Eastern white pine----| መ= 
Covert | redcedar, Siberian | pine, red pine. I | 
| peashrub. | | I 
| | | | 
51B--------------- |Lilac, silky dogwood, |Northern whitecedar,  |Red maple, Norway |Imperial Carolina 
Pipestone | American | Amur maple, white | spruce, eastern white| poplar. 
| cranberrybush. | spruce. | pine, green ash. | 
| | | | 
§2---------------- |Amur privet, silky |Northern whitecedar, [Eastern white pine, |Imperial Carolina 
Granby | dogwood, American | white spruce, | Norway spruce. | poplar. 
| cxanberrybush, | Manchurian crabapple, | | 
| nannyberry viburnum. | green ash, lilac. | | 
| | | | 
535, S3C---------- [Eastern redcedar, [Red pine, eastern | መመ= | መመ 
Grattan | lilac, Siberian | white pine, Austrian | | 
| peashrub, smooth | pine, jack pine. | | 
| sumac, hedge | | | 
| cotoneaster, staghorn| | | 
| sumac. 1 | | 
| | | 


See footnote at 


end of table. 
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TABLE 9.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


| Trees having predicted 20-year average height, in feet, of-- 
Soil name and | | | I | 
| 
| 


map symbol 8-15 | 16-25 | 26-35 | >35 
| | | 
| | | | 
| ] | | 
568, 56C, 56E----- (Eastern redcedar, |Austrian pine, jack J --- | --- 
Benona | Peking cotoneaster, | pine, red pine. I | 
| lilac, smooth sumac, | | | 
| Siberian peashrub, | | | 
| staghorn sumac. | | | 
| | | | 
57C, 57ጅ- = |Eastern redcedar, |Red pine, jack pine,  |Eastern white pine----| === 
Nordhouse | lilac, Siberian | Austrian pine. | | 
| peashrub. | | | 
| | | | 
598, 59C, 59E----- |Eastern redcedar, |Austrian pine, jack |Eastern white pine----| --- 
Benona | Siberian peashrub, | pine. I | 
| red pine. l | 
| | | | 
608, 60C, 60E----- |Eastern redcedar, |Norway spruce--------- |Eastern white pine, { --- 
Coloma | Siberian peashrub, | | red pine, jack pine. | 
| lilac, American | | | 
| cranberrybush, silky | I | 
| dogwood, gray I | | 
| dogwood, Amur maple. | l I 
| | | | 
638, 61C, 61E----- |Eastern redcedar, |Austrian pine, red |Eastern white pine----| መ== 
Epworth | Siberian peashrub, | pine, jack pine. | 
| lilac. | | | 
| | | | 
628, 62C---------- {Siberian peashrub, [Norway spruce--------- [Eastern white pine, | --- 
Plainfield | lilac,. eastern I | red pine, jack pine. | 
| redcedar, American | | | 
| cranberrybush, silky | | | 
| dogwood, gray ! l | 
|. dogwood, Amur maple. | | | 
| | | 
65---------------- |Green ash, silky {Northern whitecedar,  |Golden willow--------- |Carolina poplar. 
Sloan | dogwood, Amur privet,| Manchurian crabapple. | | 
| white spruce, | | | 
| American { l | 
| eranberrybush. | | | 
| | | | 
67---------------- |European privet, |Northern whitecédar,  |Green ash, Norway |Imperial Carolina 
Cohoctah | American | Manchurian crabapple,| spruce, eastern white| poplar. 
| cranberrybush, lilac,| white spruce. | pine. | 
| nannyberry viburnum. | | | 
| | | | 
71*: | | | | 
Houghton--------- |Silky dogwood, lilac, |Siberian crabapple, | Green ash, Norway |Imperial Carolina 
| Amur privet, common | northern whitecedar. | spruce, eastern white| poplar. 
| ninebark, nannyberry | | pine. [ 
| viburnum. | | | 
| | | | 
Carlisle. | | | | 
| | | | 
928, 92C---------- |Eastern redcedar------ {Red pine, jack pine,  |Eastern white pine----| --- 
Chelsea I | Austrian pine. { 
| 


See footnote at end of table. 
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Trees having predicted 20-year average height, in feet, 
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of-- 


map symbol | 46-25 | 26-35 | >35 
| | | 
| | | | 
| | | | 
96B*, 96C*, 96D*, | | | 
96E*: | | | | 
Spinks---------- |American |White spruce, eastern |Eastern white pine, {Carolina poplar. 
| cranberrybush, silky | redcedar. | red pine, green ash, | 
| dogwood, lilac, | | Norway spruce. | 
| Siberian peashrub. | | | 
| | | | 
Tekenink-------- |Amur privet, |White spruce, northern|Eastern white pine, |Imperial Carolina 
| nannyberry viburnum, | whitecedar, green | red pine, Norway | poplar. 
| lilac, silky dogwood, | ash. | spruce. | 
| American | | | 
| eranberrybush. | | | 
| | | | 
98B*, 98C*, 9BD*: | | | | 
Spinks----------- | American |White spruce, eastern |Eastern white pine, [Carolina poplar. 
| cranberrybush, silky | redcedar. | red pine, green ash, | 
| dogwoed, lilac, | | Norway spruce. | 
| Siberian peashrub. | | | 
| | | | 
Scalley---------- |Lilac, Roselow sargent|Austrian pine, (Eastern white pine, i --- 
| crabapple, silky | Siberian crabapple, | red pine, green ash. | 
| dogwood, Amur | jack pine. | I 
| honeysuckle, eastern | | | 
| redcedar, Siberian | | | 
| peashrub. | | | 
| | | | 
995። | | | | 
Nappanee--------- [Silky dogwood, |White spruce, northern|Eastern white pine, [Imperial Carolina 
| American | whitecedar, Amur | green ash, Norway | poplar. 
| cranberrybush, lilac,| maple, Siberian | spruce. | 
| sargent crabapple. | crabapple. I | 
| | | | 
Hoytville-------- |Nannyberry viburnum,  |Northern whitecedar, |Norway spruce, green [Carolina poplar. 
| American | Manchurian crabapple,| ash, eastern white I 
| eranberrybush, silky | white spruce. | pine. I 
| dogwood, Amur privet.| | | 
| | | | 
100B-------------- |Silky dogwood, (White spruce, northern|Eastern white pine, |Imperial Carolina 
Nappanee | American | whitecedar, Amur | green ash, Norway | poplar. 
| cranberrybush, lilac,| maple, Siberian | spruce. | 
| sargent crabapple. | crabapple. I | 
| | | i 
101B, 101C-------- INannyberry viburnum,  |Eastern white pine, [Green ash------------- | Ἔπ 
Claybanks American | white spruce, Norway | 


cranberrybush, common| 


| 

| 

| ninebark, lilac, 

| sargent crabapple. 
| 


spruce. 
I 
I 
| 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 10.--RECREATIONAL DEVELOPMENT 


(Some terms that describe restrictive soil features are defined in the Glossary. 


"slight," "moderate," and "severe." 


| small stones, 
| peres slowly. 


Soil Survey 


See text for definitions of 
Absence of an entry indicates that the soil was not rated) 


| | | 
Soil name and | Camp areas | Picnic areas | Playgrounds | Paths and trails 
map symbol | | | | 
| | J | 
| | | 1 
| | | | 
10B------------------- |Moderate: |Moderate: |Moderate: | Severe: 
Perrinton | percs slowly. | percs slowly. | slope, | erodes easily. 
| | | small stones, | 
| | | peres slowly. 1 
| | | | 
10c------------------- |Moderate: |Moderate: | Severe: |Severe: 
Perrinton | slope, | slope, | slope. | erodes easily. 
| percs slowly. | percs slowly. I | 
| | | | 
10D------------------- | Severe: | Severe: | Severe: | Severe: 
Perrinton | slope. | slope. | slope. | erodes easily. 
| | | I 
10E------------------- |Severe: | Severe: | Severe: | Severe: 
Perrinton | slope. | slope. | slope. | slope, 
| | l | erodes easily. 
I | | | 
l1A------------------- | Severe: |Moderate: | Severe: |Moderate: 
Ithaca | wetness. | wetness, | wetness. | wetness. 
| | percs slowly. | | 
| | | | 
12----2-5---252-5-5242-& |Severe: |Severe: (Severe: | Severe: 
Bono | ponding, | ponding, | ponding, | ponding. 
| percs slowly. | percs slowly. | percs slowly. | 
| | | | 
13B-------- IModerate: IModerate: IModerate: |Slight. 
Marlette | percs slowly. | peres slowly. | slope, l 
| | | small stones, | 
| | | percs slowly. | 
| | | | 
13Cc------------------- {Moderate: |Moderate: |Severe: | Slight. 
Marlette | slope, | slope, | slope. | 
| percs slowly. | percs slowly. | | 
| | | | 
13p------------------- | Severe: | Severe: | Severe: |Moderate: 
Marlette | slope. | slope. | slope. | slope. 
| | l | 
14B------------------- | Severe: | Moderate: | Severe: |Moderate: 
Capac | wetness. | wetness, ] wetness. | wetness. 
I [ percs slowly. | | 
| | | | 
16B------------------- | Moderate: | Moderate: | Moderate: | S1light. 
Remus | percs slowly. | percs slowly. | slope, { 
| | | percs slowly. | 
| | I | 
16C------------------- IModerate: (Moderate: | Severe: |5334ከቲ . 
Remus | slope, | slope, | slope. | 
| percs slowly. | percs slowly. | | 
1 | | | 
16D------------------- | Severe: | Severe: | Severe: | Moderate: 
Remus | slope. | slope. | slope. | slope. 
I | | | 
17B*: { | | | 
Marlette------------- | Moderate: {Moderate: |Moderate: |Slight. 
| peres slowly. | percs slowly. | slope, I 
{ 
| 
| 


See footnote at end of table. 
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| | | | 
Soil name and ' Camp areas | Picnic areas | Playgrounds | Paths and trails 
map symbol | l | | 
| | [ | 
| | | | 
| | | | 
17B* | | | | 
Fern----------------- | Severe: |Severe: | Severe: | Severe: 
| too sandy. | too sandy. | too sandy. | too sandy. 
| | | | 
17C*: | | | | 
Marlette------------- |Moderate: | Moderate: | Severe: |Slight. 
| slope, | slope, | slope. l 
| percs slowly. | percs slowly. | | 
| | I | 
Fern----------------- | Severe: | Severe: | Severe: | Severe: 
| too sandy. | too sandy. | slope, | too sandy. 
| I | too sandy. | 
| | | | 
17D*: I l | | 
Marlette------------- | Severe: | Severe | Severe: |Moderate: 
| slope. | slope | slope. | slope. 
| | | | 
Fern----------------- | Severe: | Severe | Severe: | Severe: 
| slope, | slope, | slope, | too sandy. 
| too sandy. | too sandy. | too sandy. 
| | | | 
18B*: | | | | 
Spinks--------------- |Moderate: |Moderate: | Moderate: |Moderate: 
| too sandy. | too sandy. | slope, | too sandy. 
| | | too sandy. 
| | | | 
Gowdy---------------- | Moderate: (Moderate: (Moderate: Moderate: 
| percs slowly, | too sandy, | slope, | too sandy. 
| too sandy. | peres slowly. | too sandy. | 
| | | | 
18C*: | | | | 
Spinks--------------- |Moderate: | Moderate: |Severe: (Moderate: 
| slope, | slope, | slope. | too sandy. 
| too sandy. | too sandy. | 
| | | | 
Gowdy---------------- \Moderate: |Moderate: |Severe: | Moderate: 
| slope, | slope, | slope. | too sandy. 
| peres slowly. | too sandy. | | 
| | | | 
18D*: | | | | 
Spinks--------------- | Severe: | Severe: | Severe: | Moderate: 
| slope. | slope | slope. | too sandy, 
| | | | slope. 
| | | | 
Gowdy---------------- |Severe: [Severe |Severe: |Moderate: 
| slope. | slope | slope. | too sandy, 
Ι I | | slope. 
I | | | 
20B*: | | 1 | 
Arkport-------------- |Slight-----~--------- | Slight --------------- |Moderate: |Slight. 
| | | slope. | 
| | | | 
Chelsea-------------- |Severe: | Severe: |Severe: | Severe: 
| too sandy. | too sandy. | too sandy. | too sandy. 
| | 1 | 
20C*: | | | | 
Arkport-------------- | Moderate: | Moderate: | Severe: |Slight. 
| slope. | slope. | slope. | 


! 


See footnote at end of table. 
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TABLE 10.--RECREATIONAL DEVELOPMENT--Continued 
| | | | 
Soil name and | Camp areas | Picnic areas | Playgrounds | Paths and trails 
map symbol | | | | 

| | | | 

[ | | | 

| | | | 
20603: | | | | 
Chelsea-------------- | Severe: |Severe: | Severe: | Severe: 

| too sandy. | too sandy. [ slope, | too sandy. 

I | | too sandy. | 

| | | | 
2001: | | | | 
Arkport-------------- |Severe: |Severe: |Severe: {Severe: 

| slope. | slope. | slope. | slope. 

| | | | 
Chelsea-------------- |Severe: | Severe: | Severe: | Severe: 

| slope, | slope, | slope, | too sandy. 

] too sandy. { too sandy. | too sandy. I 

| | | | 
21A------------------- | Severe: |Severe: |Severe: |Severe: 
Freesoil | wetness. | wetness. | wetness. | wetness. 

| | | | 
22B------------------- {Moderate: | Moderate: |Moderate: |Moderate: 
Gowdy | percs slowly, | too sandy, | slope, | too sandy. 

| too sandy. | peres slowly. | too sandy. | 

| | | | 
22C------------------- (Moderate: {Moderate: |Severe: | Moderate: 
Gowdy | slope, | slope, | slope. | too sandy. 

| percs slowly. | too sandy. | { 

| | | | 
23A------------------- | Severe: [Severe: | Severe: |Moderate: 
Arkona | wetness, | percs slowly. | wetness, | wetness. 

| percs slowly. | | percs slowly. | 

| | | | 
24-------------------- | Severe: | Severe: | Severe: | Severe: 
Sickles | ponding, | ponding, | ponding, | ponding. 

| perces slowly. | percs slowly. | peres slowly. | 

| | | | 
25B*: | | | | 
Gowdy---------------- |Moderate: |Moderate: |Moderate: |Moderate: 

| peres slowly, | too sandy, | slope, | too sandy. 

| too sandy. | peres slowly. | too sandy. | 

| | l | 
Perrinton------------ |Moderate: |Moderate: |Moderate: |Severe: 

| percs slowly. | percs slowly. | slope, | erodes easily. 

Ι | | small stones, | 

| | | percs slowly. | 

| | | | 
25604: | | | | 
Gowdy---------------- |Moderate: |Moderate: | Severe: |Moderate: 

| slope, | slope, | slope. | too sandy. 

{ percs slowly. | too sandy. [ | 

| | | | 
Perrinton------------ |Moderate: |Moderate: | Severe: | Severe: 

| slope, | slope, | slope. | erodes easily. 

| percs slowly. | percs slowly. | | 

| | | | 
25D*: | | | | 
Gowdy---------------- | Severe: | Severe: | Severe: |Moderate: 

| slope. | slope. | slope. | too sandy, 

| | | | slope. 

| | | | 
Perrinton------------ |Severe: |Severe: |Severe: |Severe: 

| slope. | slope. | slope. | erodes easily. 


See footnote at end of table. 
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| | | | 
Soil name and | Camp areas | Picnic areas | Playgrounds | Paths and trails 
map symbol | i | 
| | | | 
| | | | 
| | | | 
25E*: | | | | 
Gowdy---------------- | Severe: | Severe: | Severe | Severe: 
| slope. | slope. | slope | slope. 
| | | | 
Perrinton------------ | Severe: | Severe: | Severe | Severe: 
| slope. | slope. | slope | slope, 
l | | | erodes easily. 
| | | | 
26A*: | | | | 
Arkona--------------- |Severe: | Severe: | Severe: | Moderate: 
| wetness, | peres slowly. | wetness, | wetness. 
| percs slowly. | | percs slowly. | 
| | | | 
Ithaca--------------- | Severe: |Moderate: | Severe: |Moderate: 
| wetness. | wetness, ] wetness. | wetness. 
I | percs slowly. l | 
| | | | 
27B*; | | | | 
Arkona--------------- |Severe: | Severe: |Severe: |Moderate: 
| wetness, | percs slowly. | wetness, | wetness. 
| percs slowly. I | percs slowly. l 
| | | | 
Del Rey-------------- | Severe: |Moderate: | Severe: |Moderate: 
| wetness. | wetness, | wetness. | wetness. 
| | percs slowly. | | 
| | | | 
28Β------------------- |Moderate: |Moderate: |Moderate: |Moderate: 
Fern | too sandy. | too sandy. | slope, | too sandy. 
| | | small stones. | 
| | | | 
28C------------------- |Moderate: |Moderate: |Severe: |Moderate: 
Fern | slope, | slope, | slope. | too sandy. 
{ too sandy. | too sandy. | | 
| | | | 
28D------------------- | Severe: | Severe: | Severe: |Moderate: 
Fern | slope. | slope. | slope. | too sandy, 
| | | | slope. 
| | | | 
29A------------------- | Severe: | Moderate: | Severe: |Moderate: 
Dixboro | wetness. | wetness. | wetness. | wetness. 
| | | | 
30-------------------- | Severe: | Severe: | Severe: | Severe: 
Lamson | ponding, | ponding, | excess humus, | ponding, 
| excess humus. | excess humus. | ponding. | excess humus. 
| | | | 
35B*: | | | | 
Alvin---------------- | Slight--------------- |Slight--------------- |Moderate: | Slight . 
| | | slope. | 
| | | | 
Spinks --------------- |Moderate: |Moderate: |Moderate: |Moderate: 
| too sandy. | too sandy. | slope, | too sandy. 
| | | small stones. | 
| | | | 
35C*: | | | | 
Alvin---------------- |Moderate: |Moderate: |Severe: |Slight. 
| slope. | slope. | slope. | 
| | | | 
Spinks--------------- |Moderate: | Moderate: | Severe |Moderate: 
| slope, | slope, | slope | too sandy. 
| too sandy. | too sandy. | 
| 


See footnote at end of table. 
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TABLE 10.--RECREATIONAL DEVELOPMENT--Continued 
| | | | 
Soil name and | Camp areas | Picnic areas | Playgrounds | Paths and trails 
Map symbol | | | | 
| | | | 
| | | | 
| | | | 
35D*: | | | | 
Alvin---------------- | Severe: | Severe: | Severe: Moderate: 
| slope. | slope. | slope. | slope. 
| | | | 
Spinks--------------- |Severe: | Severe: | Severe: |Moderate: 
| slope. [ slope. | slope. | too sandy, 
| I | | slope. 
| | | | 
36A------------------- | Severe: |Moderate: | Severe: [Moderate: 
Del Rey | wetness. | wetness, ] wetness. | wetness. 
I | percs slowly. | | 
| | | | 
37A------------------- |Severe: |Moderate: | Severe: |Moderate: 
Altmar | wetness. | wetness. | wetness. | wetness. 
| | | | 
38B*: | | | | 
Spinks--------------- |Moderate: |Moderate: |Moderate: [Moderate: 
| too sandy. | too sandy. | slope, | too sandy. 
| | | too sandy. | 
| | | | 
Okee----------------- | Slight--------------- |Slight--------------- |Moderate: ISlight. 
| | | slope. | 
| | | | 
3BC*: | | | | 
Spinks--------------- |Moderate: |Moderate: |Severe: |Moderate: 
| slope, | slope, | slope. | too sandy. 
| too sandy. | too sandy. | | 
| | | | 
Okee----------------- |Moderate: (Moderate: |Severe: |Slight. 
| slope. | slope. | slope. | 
| | | | 
38D*: | | | | 
Spinks--------------- | Severe: | Severe: | Severe: |Moderate: 
| slope. | slope. | slope. | too sandy, 
| I | | slope. 
{ | | | 
Okee----------------- | Severe: |Severe: | Severe: |Moderate: 
| slope. | slope. | slope. | slope. 
| | | | 
38E*: | l | | 
Spinks--------------- | Severe: | Severe: | Severe: | Severe: 
| slope. | slope. | slope. | slope. 
i | | | 
Okee----------------- |Severe: | Severe: |Severe: (Severe: 
| slope. | slope. | slope. | slope. 
| | | | 
4084: J | | | 
Coloma--------------- | Severe: | Severe: | Severe: | Severe: 
| too sandy. | too sandy. | too sandy. | too sandy. 
| | J | 
Toogood-------------- |Moderate: |Moderate: |Moderate: |Moderate: 
| too sandy. | too sandy. | slope, | too sandy. 
I | | too sandy. 
I | | | 
40ፎ። ፡ | | | | 
Coloma--------------- | Severe: | Severe: | Severe: | Severe: 
| too sandy. | too sandy. | slope, | too sandy. 
| | | too sandy. 
| | 


See footnote at end of table. 
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| | | | 
Soil name and | Camp areas | Picnic areas | Playgrounds | Paths and trails 
map symbol | | | | 
| | | | 
| | | | 
| | | | 
4061: | | | 
Toogood-------------- |Moderate: |Moderate: |Severe: | Moderate: 
| slope, | slope, | slope. | too sandy. 
| too sandy. | too sandy. | | 
| | | | 
40D*: | | | | 
Coloma--------------- | Severe: | Severe: | Severe: | Severe: 
| slope, | slope, | slope, | too sandy. 
| too sandy. | too sandy. | too sandy. 
| | | | 
Toogood-------------- | Severe: | Severe: | Severe: |Moderate: 
| slope. | slope. | slope. | too sandy, 
| | | | slope. 
| | | | 
ἃ]-------------------- |Severe: |Severe: |Severe: | Severe: 
Granby | ponding. | ponding. | ponding. | ponding. 
| | | | 
425*: | | i | 
Spinks--------------- |Moderate: | Moderate: |Moderate: | Moderate: 
| too sandy. | too sandy. | slope, | too sandy. 
| | | too sandy. 
| | | | 
Remus---------------- |Moderate: |Moderate: | Moderate: |Slight. 
| percs slowly. | peres slowly. | slope, 
| | | percs slowly. | 
| | | | 
Fern----------------- |Moderate: |Moderate: |Moderate: |Moderate: 
| too sandy. | too sandy. | too sandy. | too sandy. 
| | | | 
42C*: | | | 
Spinks--------------- |Moderate: |Moderate: | Severe: | Moderate: 
| slope, | slope, | slope. | too sandy. 
| too sandy. | too sandy. | | 
| | | | 
Remug---------------- | Severe: | Severe: | Severe: | Moderate: 
| slope. | slope. | slope. | slope. 
| | | | 
Fern----------------- | Severe: |Severe: | Severe: | Severe: 
| slope, | slope, | slope, | too sandy. 
| too sandy. | too sandy. | too sandy. | 
| | | | 
4201: | | | { 
Spinks--------------- | Severe: | Severe: | Severe: |Moderate: 
| slope. | slope. | slope. | too sandy, 
| | | | slope. 
| | | | 
Remus---------------- | Severe: | Severe: | Severe: |Moderate: 
| slope. | slope. | slope. | slope. 
| | | | 
Fern----------------- | Severe: | Severe: | Severe: | Severe: 
| slope, | slope, | slope, | too sandy. 
| too sandy. | too sandy. | too sandy. | 
| | | | 
425*: | | | | 
Spinks--------------- | Severe: | Severe: | Severe: | Severe: 
| slope. | slope. | slope. | slope. 
| | | | 
Remus---------------- | Severe: | Severe: |Severe: | Severe: 
| slope. | slope. | slope. | slope. 


See footnote at end of table. 
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TABLE 10.--RECREATIONAL DEVELOPMENT--Continued 
| | | | 
Soil name and | Camp areas | Picnic areas | Playgrounds { Paths and trails 
map symbol l | | | 
| | | | 
| | | | 
| | | | 
42E* | | [ | 
Fern----------------- | Severe: {Severe: {Severe |Severe: 
| slope, | slope, | slope, | too sandy, 
| too sandy. | too sandy. | too sandy | slope. 
I | | Ι 
43B------------------- |Moderate: {Moderate: |Moderate: |Moderate: 
Spinks { too sandy. | too sandy. | slope, | too sandy. 
| | | too sandy. Ι 
l | | | 
43C------------------- |Moderate: |Moderate: {Severe: |Moderate: 
Spinks | slope, | slope, | slope. | too sandy. 
| too sandy. | too sandy. | | 
| ] | I 
43D------------------- |Severe: | Severe: [Severe: |Moderate: 
Spinks | slope. | slope. | slope. | too sandy, 
| | | | slope. 
| | | | 
43E-—-—-—-- | Severe: | Severe: | Severe: |Severe: 
Spinks | slope. | slope. | slope. | slope. 
{ | | | 
44B------------------- | Severe: | Moderate: | Severe: |Moderate: 
Thetford | wetness. | wetness, | wetness. | wetness, 
| | too sandy. | | too sandy. 
| | | | 
455*: | | | | 
Spinks--------------- |Moderate: |Moderate: |Moderate: | Moderate: 
| too sandy. | too sandy. | slope, | too sandy. 
| | | too sandy. | 
| l | | 
Benona--------------- | Severe: | Severe: | Severe: | Severe: 
| too sandy. | too sandy. | too sandy. | too sandy. 
| | | | 
45C*: | | | | 
Spinks--------------- |Moderate: |Moderate: | Severe: |Moderate: 
| slope, | slope, |) slope. | too sandy. 
| too sandy. | too sandy. | | 
| | | | 
Benona--------------- | Severe: | Severe: | Severe: |Severe: 
| too sandy. | too sandy. | slope, | too sandy. 
| | | too sandy. 
| | | | 
45D*: | | | | 
Spinks--------------- | Severe: | Severe: | Severe: |Moderate: 
| slope. | slope. | slope. | too sandy, 
| | | | slope. 
| | | | 
Benona--------------- | Severe: |Severe: | Severe: | Severe: 
| slope, | slope, | slope, | too sandy. 
| too sandy. | too sandy. | too sandy. | 
| | | | 
45፳*, 45F*: | | | | 
Spinks--------------- {Severe: | Severe: | Severe: | Severe: 
| slope. | slope. | slope. | slope. 
I | | | 
Benona--------------- | Severe: |Severe: |Severe: |Severe: 
| slope, | slope, | slope, { too sandy, 
| too sandy. | too sandy. { too sandy. | slope. 
| | | | 
46B------------------- | Severe: | Severe: | Severe: | Severe: 
Grattan | too sandy. | too sandy. | too sandy. | too sandy. 
| 
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| | | | 
Soil name and | Camp areas | Picnic areas l Playgrounds | Paths and trails 
map symbol | | | | 
| | | | 
I | | | 
| | | | 
48A*: | | | ] 
Saugatuck------------ | Severe: |Severe: | Severe: | Severe: 
| wetness, | wetness, | too sandy, | wetness, 
| too sandy, | too sandy, | wetness, | too sandy. 
| cemented pan. | cemented pan. | cemented pan. 
| | l | 
Jebavy--------------- | Severe: |Severe: | Severe | Severe: 
| ponding, | ponding, | too sandy, | ponding, 
| too sandy, | too sandy, | ponding, | too sandy. 
| cemented pan. | cemented pan. | cemented pan. | 
| | | | 
49B, 49B3------------- |Severe: |Severe: | Severe: |Severe: 
Grattan | too sandy. | too sandy. | too sandy. | too sandy. 
| | | | 
49C, 49C3------------- | Severe: | Severe: | Severe: | Severe: 
Grattan | too sandy. | too sandy. | slope, | too sandy. 
| | | too sandy. | 
| ] | | 
49E, 49F-------------- | Severe: | Severe: I Severe: | Severe: 
Grattan | slope, | slope, | slope, | too sandy, 
| too sandy. | too sandy. | too sandy. | slope. 
l i I | 
50B------------------- |Severe: (Severe: | Severe: | Severe: 
Covert | too sandy. | too sandy. | too sandy. | too sandy. 
| | | | 
51B------------------- | Severe: | Severe: | Severe: | Severe: 
Pipestone | wetness, | wetness, | too sandy, | wetness, 
| too sandy. | too sandy. | wetness. | too sandy. 
| | | | 
$2-------------------- | Severe: | Severe: | Severe: |Severe: 
Granby | ponding, | ponding, | too sandy, | ponding, 
| too sandy. | too sandy. | ponding. | too sandy. 
l | | | 
53B------------------- |Severe: | Severe: |Severe: | Severe: 
Grattan | too sandy. | too sandy. | too sandy. | too sandy. 
| | | | 
B53C------------------- | Severe: | Severe: | Severe: | Severe: 
Grattan | too sandy. | too sandy. | slope, | too sandy. 
l | | too sandy. | 
| | l | 
56B------------------- | Severe: | Severe: | Severe: | Severe: 
Benona | too sandy. | too sandy. | too sandy. | too sandy. 
| | | | 
B6C------------------- | Severe: | Severe: | Severe: | Severe: 
Benona | too sandy. | too sandy. | slope, | too sandy. 
| | | too sandy. l 
| | | | 
56E------------------- | Severe: | Severe: | Severe: | Severe: 
Benona | slope, | slope, | slope, | too sandy, 
| too sandy. | too sandy. | too sandy. | slope. 
| i | | 
87C---—-—-- |Severe: |Severe: | Severe: |Severe: 
Nordhouse | too sandy. | too sandy. | slope, | too sandy. 
| | | too sandy. 
| | | | 
57F-------~----------- |Severe: | Severe: | Severe: | Severe: 
Nordhouse | slope, | slope, | slope, | too sandy, 
| too sandy. | too sandy. | too sandy. | slope. 
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TABLE 10.--RECREATIONAL DEVELOPMENT--Continued 
| | | | 
Soil name and | Camp areas l Picnic areas I Playgrounds | Paths and trails 
map symbol | | | | 
j i | | 
| | | | 
| | | | 
58----------------2---- | Severe: |Severe: | Severe |Severe 
Kingsville { ponding, | ponding, { too sandy, | ponding, 
| too sandy. | too sandy. | ponding. | too sandy. 
| | | | 
59B------------------- | Severe: |Severe: | Severe: | Severe: 
Benona | too sandy. ] too sandy. ] too sandy. | too sandy. 
| | | | 
59gc------------------- [Severe: |Severe: | Severe: | Severe: 
Benona | too sandy. | too sandy. | slope, | too sandy. 
| | | too sandy. 
! | | | 
59R------------------- |Severe: |Severe: | Severe: | Severe: 
Benona | slope, | slope, | slope, | too sandy, 
| too sandy. | too sandy. | too sandy. | slope. 
[ | | l 
60B------------------- | Severe: | Severe: | Severe: | Severe: 
Coloma | too sandy. | too sandy. | too sandy. | too sandy. 
| | | | 
60ς------------------- |Severe: | Severe: | Severe: | Severe: 
Coloma | too sandy. | too sandy. | slope, | too sandy. 
| | || too sandy. | 
| | | | 
60E------------------- | Severe: | Severe: | Severe: | Severe: 
Coloma | slope, | slope, | slope, | too sandy, 
| too sandy. | too sandy. | too sandy. | slope. 
| | | | 
61B------------------- | Severe: | Severe: | Severe: |Severe: 
Epworth | too sandy. | too sandy. [ too sandy. [ too sandy. 
| | | | 
6l1C------------------- | Severe: | Severe: | Severe: | Severe: 
Epworth | too sandy. | too sandy. | slope, | too sandy. 
l | | too sandy. l 
| | | | 
61E------------------- | Severe: | Severe: | Severe: | Severe: 
Epworth | slope, | slope, | slope, | too sandy. 
| too sandy. | too sandy. | too sandy. I 
| | | 
62B------------------- | Severe: | Severe: | Severe: | Severe: 
Plainfield | too sandy. | too sandy. | too sandy. | too sandy. 
| | | | 
62C------ | Severe: [Severe: |Severe: [Severe: 
Plainfield | too sandy. | too sandy. | slope, | too sandy. 
| | | too sandy. 
| | | | 
65-------------------- iI Severe: I Severe: ISevere: | Severe: 
Sloan | flooding, | wetness. | wetness, | wetness. 
| wetness. | | flooding. 
| | | | 
β}-------------------- |Severe: | Severe: | Severe: | Severe: 
Cohoctah | flooding, | wetness. | wetness. | wetness. 
| wetness, | | 
| | | | 
69-------------------- |Severe: |Moderate: | Severe: |Moderate: 
Algansee { flooding, | wetness. | wetness. | wetness. 
| wetness. | ] | 
| | | | 
70-------------------- | Severe: | Severe: | Severe: | Severe: 
Glendora { flooding, wetness. | wetness. | wetness. 
| wetness. | I 
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| | | | 
Soil name and | Camp areas | Picnic areas | Playgrounds | Paths and trails 
map symbol I | | ] 

I | 1 | 

| | | | 

| | | | 
71*: | | | l 
Houghton------------- | Severe: | Severe: | Severe: | Severe: 

| ponding, | ponding, | ponding, | ponding, 

| excess humus. | excess humus. | excess humus. | excess humus. 

l | | | 
Carlisle------------- | Severe: | Severe: | Severe: | Severe: 

| ponding, | ponding, | excess humus, | ponding, 

| excess humus. | excess humus. | ponding. | excess humus. 

\ | | | 
T72-------------------- | Severe: |Severe: | Severe: |Severe: 
Adrian | ponding, | ponding, | excess humus, | ponding, 

| excess humus. | excess humus. | ponding. | excess humus. 

| | | | 
73-------------------- | Severe: |Severe: | Severe: | Severe: 
Palms | ponding, | ponding, | excess humus, | ponding, 

| excess humus. | excess humus. | ponding. | excess humus. 

| | | | 
Ίδ---π-η-ππππ----οπ-ς | Severe: | Severe: | Severe: | Severe: 
Martisco | ponding, | ponding, | excess humus, | ponding, 

| excess humus. | excess humus. | ponding. | excess humus. 

l | | | 
76ንመመ=መመመ=:መጭመመመመ መመመ |Severe: | Severe: | Severe: | Severe: 
Napoleon | ponding, | ponding, | excess humus, | ponding, 

| excess humus, | excess humus, | ponding, | excess humus. 

| too acid. | too acid. | too acid. | 

| | | | 
831: | 1 | | 
Histosols------------ |Severe: | Seveze: | Severe: | Severe: 

| ponding, | ponding, | excess humus, 1 ponding, 

| excess humus. | excess humus. | ponding. | excess humus. 

| | | | 
Aquents-------------- | Severe: | Severe: | Severe: | Severe: 

| ponding. | ponding. | ponding. | ponding. 

| | | | 
84F*: 1 | | | 
Dune land. l ] | | 

| | ] | 
Quartzipsamments----- | Severe: | Severe: | Severe: | Severe: 

| slope, | slope, | slope, | too sandy. 

| too sandy. | too sandy. | too sandy. 

| | | | 
Psammaquents--------- | Severe: | Severe: | Severe: | Severe: 

| ponding, | ponding, | too sandy, | ponding, 

| too sandy. | too sandy. | ponding. | too sandy. 

| | | | 
B5F*: | | | I 
Udorthents----------- |Variable---------- |Variable---------- |Variable---------- |Variable. 

! | | | 
Quartzipsamments----- | Severe: | Severe: | Severe: | Severe: 

| slope, | slope, | slope, | too sandy, 

| too sandy. | too sandy. | too sandy. | slope. 

| | | | 
86F*: | 1 | | 
Dune land. | | 1 | 

| | | | 
Quartzipsamments----- | Severe: | Severe: | Severe: | Severe: 

| slope, | slope, | slope, | too sandy, 

| too sandy. | too sandy. | too sandy. | slope. 

I 
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TABLE 10.--RECREATIONAL DEVELOPMENT--Continued 
| | | I 
Soil name and | Camp areas | Picnic areas | Playgrounds | Paths and trails 
map symbol I I | I 
| | | [ 
| | [ | 
| | | | 
87. | | | | 
Beaches | | | | 
| | | | 
88A-------- |Severe: |Severe: | Severe: | Severe: 
Udipsamments | too sandy. | too sandy. | too sandy. | too sandy. 
| | | I 
89A------------------- |Variable--------- | Variable------------- |Variable------------- |Variable. 
Udorthents l | | 
l | | | 
91. | | | | 
Pits, sand and gravel| | | 
| | | | 
92B------------------- | Severe: | Severe: | Severe: | Severe: 
Chelsea | too sandy. | too sandy. | too sandy | too sandy. 
| | | | 
92C------------------- | Severe: | Severe: | Severe |l Severe: 
Chelsea | too sandy. | too sandy. | slope, | too sandy. 
| | | too sandy | 
| | | | 
96B*: | | | | 
Spinks--------------- |Moderate: |Moderate: |Moderate: |Moderate: 
| too sandy. | too sandy. | slope, | too sandy. 
I | | too sandy. | 
| | | | 
Tekenink------------- | Moderate: | Moderate: | Moderate: |Moderate: 
| too sandy. | too sandy. | slope, | too sandy. 
| | | too sandy. | 
| | | | 
96c*: | | | | 
Spinks--------------- |Moderate: [Moderate: [Severe: (Moderate: 
| slope, | slope, | slope. | too sandy. 
| too sandy. | too sandy. I | 
| | | | 
Tekenink------------- |Moderate: |Moderate: |Severe: |Moderate: 
| slope, | slope, | slope. | too sandy. 
| too sandy. | too sandy. 1 | 
| | | | 
96D*: | | | 
Spinks--------------- |Severe: | Severe: | Severe: |Moderate: 
| slope. | slope. | slope | too sandy, 
| | | | slope. 
I | | | 
Tekenink------------- | Severe: | Severe: | Severe |Moderate: 
| slope. | slope. | slope | slope, 
| | | | too sandy. 
| | | | 
96፳*: | | | | 
Spinks--------------- | Severe: | Severe | Severe: | Severe: 
| slope. | slope | slope. | slope. 
| | | | 
Tekenink------------- | Severe: | Severe | Severe | Severe: 
| slope. | slope | slope | slope. 
| | | | 
97*: | | | | 
Kerston-------------- | Severe: | Severe: | Severe: | Severe: 
| flooding, | ponding, | excess humus, | ponding, 
| ponding, | excess humus | ponding, | excess humus. 
| excess humus. | | flooding. | 
| | 
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| | | | 
Soil name and | Camp areas | Picnic areas | Playgrounds | Paths and trails 
map symbol | | | | 
| | | | 
| | | | 
| | | | 
97*: | | | 1 
Carlisle------------- |Severe: | Severe: | Severe: | Severe: 
| flooding, | ponding, | excess humus, | ponding, 
| ponding, | excess humus. | ponding, | excess humus. 
| excess humus. | | flooding. 
| | | | 
98B*: | | | | 
Spinks--------------- |Moderate: | Moderate: |Moderate: |Moderate: 
| too sandy. | too sandy. | slope, | too sandy. 
| | | too sandy. 
l | | | l Ç 
Scalley-------------- |Moderate: |Moderate: |Moderate |Modertate: 
| too sandy. | too sandy. | slope, | too sandy. 
I | | too sandy. 
| | | | 
98C*: | | | | 
Spinks--------------- | Moderate: | Moderate: | Severe: | Moderate: 
| slope, | slope, | slope. | too sandy. 
| too sandy. | too sandy. | 
| | | | 
Scalley-------------- {Moderate: |Moderate: | Severe |Moderate: 
| slope, | slope, | slope | too sandy. 
| too sandy. | too sandy. | 
| | | | 
98D*: | | | | 
Spinks--------------- | Severe: | Severe: | Severe: | Moderate: 
| slope. | slope. | slope. | too sandy, 
| | | | slope. 
I | | | 
Scalley-------------- | Severe: | Severe: | Severe | Moderate: 
| slope. ] slope. | slope | slope, 
| | | | too sandy. 
| | | | 
99B*: | | | | 
Nappanee------------- | Severe: (Moderate: | Severe: |Moderate: 
| wetness. | wetness, | wetness | wetness. 
| | peres slowly. I | 
| | | | 
Hoytville------------ | Severe: |Severe: |Severe | Severe: 
| ponding. | ponding. | ponding. | ponding. 
| | | | 
100B------------------ | Severe: |Moderate: | Severe: | Moderate: 
Nappanee | wetness. | wetness, | wetness. | wetness. 
| | percs slowly. | l 
| | | | 
101B------~-------~---- |Moderate: |Moderate: | Moderate: | Severe: 
Claybanks | percs slowly. | peres slowly. | slope, | erodes easily. 
| 1 | small stones, | 
| | | percs slowly. | 
| | | | 
101C------------------ |Moderate: |Moderate: | Severe: | Severe: 
Claybanks | slope, | slope, | slope. | erodes easily. 
| peres slowly. | percs slowly. | | 
1 | | | 
210B*----------------- | Severe: | Severe: | Severe: | Severe: 
Typic Udipsamments | too sandy. | too sandy. | too sandy. | too sandy. 
| | | | 
210C*----------------- | Severe: | Severe: |Severe: | Severe: 
Typic Udipsamments | too sandy. | too sandy. ] slope, | too sandy. 
| | | too sandy. | 


See footnote at end of table. 


302 


Soil Survey 
TABLE 10.--RECREATIONAL DEVELOPMENT--Continued 
| | | | 
Soil name and | Camp areas I Picnic areas | Playgrounds | Paths and trails 
map symbol | | | [ 
| l | | 
| | | | 
| | | | 
210D*----------------- | Severe: | Severe: | Severe | Severe: 
Typic Udipsamments | slope, | slope, | slope, | too sandy. 
[| too sandy. | too sandy. | too sandy. | 
| | | | 
211B*----------------- | Severe: | Severe: | Severe: | Severe: 
Typic Udipsamments | too sandy. | too sandy. | too sandy. | too sandy. 
I | | | 
211C*----------------- |Severe: |Severe: | Severe: | Severe: 
Typic Udipsamments | slope, | slope, | slope, | too sandy. 
| too sandy. | too sandy. | too sandy. | 
| I | | 
212B*----------------- | Severe: | Severe: |Severe: |Severe: 
Typic Udipsamments | too sandy. | too sandy. | too sandy. | too sandy. 
| | | | 
213B*----------------- | Severe: | Severe: | Severe: | Severe: 
Argic Udipsamments | too sandy. | too sandy. | too sandy. | too sandy. 
| | | | 
213C*----------------- | Severe: | Severe: |Severe: | Severe: 
Argic Udipsamments | too sandy. | too sandy. | slope, | too sandy. 
l | | too sandy. 
| | | | 
213D*----------------- | Severe: | Severe: | Severe: | Severe: 
Argic Udipsamments | slope, | slope, | slope, | too sandy. 
| too sandy. | too sandy. | too sandy. 
| | | | 
220B*----------------- | Severe: | Severe: | Severe: | Severe: 
Entic Haplorthods, | too sandy. j too sandy. | too sandy. | too sandy. 
sandy | | | 
| | | | 
220C*----------------- | Severe: | Severe: | Severe: | Severe: 
Entic Haplorthods, | too sandy. | too sandy. | slope, | too sandy. 
sandy | l | too sandy. 1 
| | | | 
220D*------- | Severe: |Severe: | Severe: | Severe: 
Entic Haplorthods, | slope, | slope, | slope, | too sandy. 
sandy | too sandy. | too sandy. | too sandy. | 
| | | | 
220Eg*----------------- | Severe: | Severe: |Severe: | Severe: 
Entic Haplorthods, | slope, | slope, | slope, | too sandy, 
sandy | too sandy. | too sandy. | too sandy. | slope. 
| | ] | 
221Βκ----------------- |Severe: |Severe: |Severe: | Severe: 
Entic Haplorthods, | too sandy. | too sandy. | too sandy. | too sandy. 
sandy | | 1 | 
| | I | 
221C*----------------- | Severe: | Severe: | Severe: | Severe: 
Entic Haplorthods, | too sandy. | too sandy. | slope, | too sandy. 
sandy | | | too sandy. | 
| | | | 
221D*----------------- | Severe: | Severe: | Severe: | Severe: 
Entic Haplorthods, | slope, | slope, | slope, | too sandy. 
sandy | too sandy. | too sandy. | too sandy. I 
| | | | 
221E*----------------- | Severe: | Severe: | Severe: |Severe: 
Enti¢ Haplorthods, | slope, | slope, | slope, | too sandy, 
sandy | too sandy. | too sandy. | too sandy. | slope. 
| | | I 
222B*----------------- | Severe: | Severe: | Severe: | Severe: 
Entic Haplorthods, | too sandy. | too sandy. | too sandy. | too sandy. 


sandy 
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| | | | 
Soil name and | Camp areas | Picnic areas | Playgrounds | Paths and trails 
map symbol l | | 
| | | | 
| | | | 
| | | | 
222C*----------------- | Severe: | Severe: | Severe: | Severe: 
Entic Haplorthods, | too sandy. | too sandy. | slope, | too sandy. 
sandy | I | too sandy. 
| | | | 
223B*----------------- | Severe: | Severe: | Severe: | Severe: 
Entic Haplorthods, | too sandy. | too sandy. | too sandy. | too sandy. 
sandy | | | | 
| | | | 
223C*----------------- | Severe: | Severe: | Severe: | Severe: 
Entic Haplorthods, | too sandy. | too sandy. | slope, | too sandy. 
sandy | | | too sandy. 
| | | | 
223D*----------------- | Severe: | Severe: | Severe: | Severe: 
Entic Haplorthods, | slope, | slope, | slope, | too sandy. 
sandy | too sandy. | too sandy. | too sandy. | 
| | | | 
223E*----------------- | Severe: | Severe: | Severe: | Severe: 
Entic Haplorthods, | slope, | slope, | slope, | too sandy, 
sandy | too sandy. | too sandy. | too sandy. | slope. 
| | | | 
224B*, 225B*---------- | Severe: | Severe: | Severe: | Severe: 
Entic Haplorthods, | too sandy. | too sandy. | too sandy. | too sandy. 
sandy | | | | 
| | | | 
225C*----------------- | Severe: | Severe: | Severe: |Severe: 
Entic Haplorthods, | too sandy. | too sandy. | slope, | too sandy. 
sandy | | | too sandy. | 
| | | | 
225D*----------------- | Severe: | Severe: | Severe: |Severe: 
Entic Haplorthods, | slope, | slope, | slope, | too sandy. 
sandy | too sandy. | too sandy. | too sandy. I 
| | | | 
230B*----------------- | Severe: | Severe: | Severe: | Severe: 
Entic Haplorthods, | too sandy. | too sandy. | too sandy. | too sandy. 
sandy | | | | 
| | | | 
230C*-------.- |Severe: |Severe: |Severe: |Severe: 
Entic Haplorthods, | too sandy. | too sandy. | slope, | too sandy. 
sandy | | | too sandy. I 
| | | | 
230D*----------------- | Severe: |Severe: | Severe: | Severe: 
Entic Haplorthods, | slope, | slope, | slope, | too sandy. 
sandy | too sandy. | too sandy. | too sandy. | 
| | | | 
230E*----------------- | Severe: | Severe: | Severe: |Severe: 
Entic Haplorthods, | slope, | slope, | slope, | too sandy, 
sandy | too sandy. | too sandy. | too sandy. | slope. 
| | | | 
231B*: | | I | 
Entic Haplorthods, | | | | 
sandy--------------- | Severe: |Severe: |Severe: | Severe: 
| too sandy. | too sandy. | too sandy. | too sandy. 
| | | | 
Alfic Haplorthods, | I | I 
sandy over loamy----|Severe: ISevere: |Severe: | Severe: 
| too sandy. | too sandy. | too sandy. | too sandy. 
| | | | 
233B*: | | | | 
Alfic Haplorthods, | | | 
sandy over loamy----|Severe: | Severe: | Severe: | Severe: 
| too sandy. | too sandy. | too sandy. | too sandy. 
| | | 
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TABLE 10.--RECREATIONAL DEVELOPMENT--Continued 
| | | | 
Soil name and | Camp areas | Picnic areas | Playgrounds | Paths and trails 
map symbol | | | 
| | | | 
| | | | 
| | | | 
23384: | | l | 
Entic Haplorthods, | | | 
sandy--------------- | Severe: | Severe: | Severe: | Severe: 
| too sandy. | too sandy. | too sandy. | too sandy. 
| | | | 
233ር*: | | | 
Alfic Haplorthods, | | | 
sandy over loamy----|Severe: | Severe: | Severe: | Severe: 
| too sandy. | too sandy. | slope, | too sandy. 
I | | too sandy. 
l | | | 
Entic Haplorthods, | | | | 
sandy--------------- | Severe: | Severe: | Severe: | Severe: 
| too sandy. | too sandy. | slope, | too sandy. 
| | | too sandy. I 
| | | | 
233D*: | | | | 
Alfic Haplorthods, | | | | 
sandy over loamy----|Severe: | Severe: | Severe: | Severe: 
| slope, | slope, | slope, | too sandy. 
| too sandy. | too sandy. | too sandy. | 
| | | | 
Entic Haplorthods, | | | | 
sandy--------------- [Severe: | Severe: | Severe: | Severe: 
| slope, | slope, | slope, | too sandy. 
| too sandy. | too sandy. | too sandy. | 
| | I | 
233E*: | | | | 
Alfic Haplorthods, | | | | 
sandy over loamy----|Severe: | Severe: | Severe: | Severe: 
| slope, | slope, ] slope, | too sandy, 
| too sandy. { too sandy. | too sandy. | slope. 
| | | | 
| | | | 
Entic Haplorthods, | | | | 
sandy--------------- |Severe: | Severe: | Severe: | Severe: 
| slope, | slope, | slope, | too sandy, 
| too sandy. | too sandy. | too sandy. | slope. 
| | | | 
235B*: | | { | 
Alfic Haplorthods, l { | 
sandy over loamy----|Severe: | Severe: |Severe: | Severe: 
| too sandy. | too sandy. | too sandy. | too sandy. 
| | l | 
Alfic Haplorthods, | l | 
sandy--------------- | Severe: {Severe: | Severe: | Severe: 
| too sandy. | too sandy. | too sandy. | too sandy. 
| | | | 
235C*: | | | | 
Alfic Haplorthods, | | | 
sandy over loamy----|Severe: | Severe: | Severe: | Severe: 
| too sandy. | too sandy. | slope, ] too sandy. 
| | [ too sandy. I 
| | | | 
Alfic Haplorthods, | | | | 
sandy--------------- | Severe: | Severe: | Severe: | Severe: 
| too sandy. | too sandy. | slope, | too sandy. 
l | | too sandy. | 
| | | | 
240Οκ----------------- |Severe: |Severe: | Severe: {Severe: 
Entic Haplorthods, | too sandy. | too sandy. | slope, | too sandy. 
sandy | ἰ | too sandy. | 
| 
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| | | | 
| Camp areas | Picnic areas | Playgrounds | Paths and trails 
| | | | 
| | | | 


241B*, 245B*---------- 
Entic Haplorthods, 
sandy 


Entic Haplorthods, 
sandy 


Entic Haplorthods, 
sandy 


250*: 
Mollic Psammaquents-- 


Aquic Udipsamments--- 


Medisaprists, euic--- 


Aeric Haplaquods, 
sandy, ortstein 


sandy 


Typic Haplaquolls, 
sandy over loamy 


Medisaprists, euic 


I 

| 

| Severe: 

| too sandy. 
| 

| 

| Severe: 

| too sandy. 
I 

| 

| Severe: 

| slope, 

| too sandy. 
| 

| 

| Severe: 

| flooding, 
| ponding. 

I 

ISevere: 

| flooding, 
| too sandy. 
| 

| Severe: 

| flooding, 
| ponding, 


| excess humus. 


I 

ISevere: 

| wetness, 

| too sandy, 


| cemented pan. 


| 

|Severe: 

| too sandy. 
| 

|Severe: 

| ponding, 

| too sandy. 
| 

|Severe: 

| ponding. 

| 

| Severe: 

| ponding, 


| excess humus. 


I 

| 

| Severe: 

| ponding. 
I 

| Severe: 

| ponding, 


| excess humus. 


| 

|Severe: 

| ponding. 
| 

|Severe: 

| ponding, 


| excess humus. 


Severe: 
too sandy. 


Severe: 
too sandy. 


Severe: 
slope, 
too sandy. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Severe: 
| ponding. 
| 
| 
|Severe: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


too sandy. 


Severe: 
ponding, 


excess humus. 


Severe: 
wetness, 
too sandy, 


cemented pan. 


| Severe: 

| too sandy. 

| 

| Severe: 

| ponding, 

| too sandy. 

| 

|Severe: 

| ponding. 

| 

| Severe: 
ponding, 


| 
| excess humus. 
| 
| 


|Severe: 

| ponding. 
| 

| Severe: 

| ponding, 


| excess humus. 


| 

|Severe: 

| ponding. 
| 

| Severe: 

| ponding, 


| excess humus. 


Severe: 
too sandy. 


Severe: 
slope, 
too sandy. 


Severe: 
slope, 
too sandy. 


Severe: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| ponding. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 
too sandy. 


Severe: 
excess humus, 
ponding. 


Severe: 

too sandy, 
wetness, 
cemented pan. 


|Severe: 

| too sandy. 

| 

| Severe: 

| too sandy, 

| ponding. 

| 

| Severe: 

| ponding. 

| 

| Severe: 

| excess humus, 
| ponding. 

| 

| 

| Severe: 

| ponding. 

| 

| Severe: 

| excess humus, 
| ponding. 

| 

| Severe: 

| ponding. 

| 

| Severe: 

| excess humus, 
| ponding. 

| 


Severe: 
too sandy. 


Severe: 
too sandy. 


Severe: 
too sandy. 


Severe: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| ponding. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 
too sandy. 


Severe: 
ponding, 
excess humus. 


Severe: 
wetness, 
too sandy. 


| Severe: 

| too sandy. 

| 

| Severe: 

| ponding, 

| too sandy. 

| 

| Severe: 

| ponding. 

| 

ISevere: 

| ponding, 

| excess humus. 
| 

| 

| Severe: 

| ponding. 

| 

| Severe: 

| ponding, 

| excess humus. 
| 

|Severe: 

| ponding. 

| 

| Severe: 

| ponding, 

| excess humus. 
| 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 11.--WILDLIFE HABITAT 


(See text for definitions of "good," "fair," "poor," and "very poor." Absence of an entry indicates that the 
soil was not rated) 


I Potential for habitat elements IPotential as habitat for-- 
Soil name and | | | Wild | | | | | | | 
map symbol | Grain |Grasses | herba- |Hardwood| Conif- |Wetland |Shallow |Openland|Woodland|Wetland 
[and seed| and | ceous | trees | erous | plants | water |wildlife|wildlife|wildlife 
| crops |legumes | plants | | plants | | areas | | | 
| | | | | | | | | | 
| | | | | | | | | | 
10B---------------- | Good | Good |Good | Good | Good |Poor |Very | Good | Good [Very 
Perrinton | | I l [ | | poor. | | | poor. 
| | | | | | | | | | 
10C---------------- |Fair | Good | Good | Good | Good |Very [Very [Good {Good [Very 
Perrinton | | | | | | poor. | poor. | | | poor, 
| | | ] | | | | | | 
10D---------------- |Poor |Fair {Good |Good |Good |Very |Very |Fair | Good |Very 
Perrinton | | | | | | poor. | poor. | I { poor. 
| | | | | | | | | | 
10E---------------- |Very |Fair | Good | Good | Good {Very |Very {Fair {Good |Very 
Perrinton | poor. | [ | | | poor. | poor. | | | poor. 
| | | | | | | | | | 
11A---------------- |Fair |Good | Good | Good [Good | Poor |Poor | Good | Good |Poor. 
Ithaca | | | | | | | | | | 
| | | | | | | | | | 
12----------------- |Fair | Fair |ጅ66ጅ |Poor |Poor {Good | Good |Fair |Poor | Good. 
Bono | | | | | | | | | | 
| | | | | | | | | | 
13B---------------- | Good | Good | Good | Good I Good [Poor እሪ |Good | 966 [Very 
Marlette | | | | | | | poor. | | | poor. 
| | | | | | | | | | 
13C---------------- |Fair | Good | Good | Good | Good |Very Ivery (Good | Good |Very 
Marlette | | | | J | poor. | poor. | | | poor. 
{ | | | | | | | | | 
13D---------------- |Poor |Fair | Good {Good |Good |Very [Very |Fair |Good | Very 
Marlette | | | | | | poor. | poor. | I | poor. 
| | | | | | | | | | 
14B---------------- | Good {Good (Good [Good |Fair |Poor |Poor | Good | Good |Poor. 
Capac [ | | | | | | | | | 
| | | | | | | | | | 
16B-----~------- ---|Good | Good | Good | Good | Good | Poor IVery IGood |Good | Very 
Remus | | | | | { | poor. | | | poor. 
| | | | | | | | | | 
16C, 16D----------- |Poor |Fair |Good [Good | Good |Very |Very |Fair | Good |Very 
Remus | | | | I | poor. | poor. | | | poor. 
| | | 1 ] | | I | | 
17B*: | | | | | | | | | | 
Marlette---------- | Good | Good | Good | Good | Good |Poor |Very |Good | Good |Very 
| | | | | | | poor. | | | poor. 
| | | | | | | l | I 
Fern-------------- |Fair |Fair [Good [Good | Good |Very |Very |Fair | Good | Good. 
| | | | | | poor. | poor. | | | 
| | | | | ] | | | | 
1703: | 1 | | | | | | l l 
Marlette---------- |Fair | Good |Good {Good [Good |Very |Very | Good | Good | Very 
| | I | | | poor. | poor. I | | poor. 
| | | | | | | | | | 
Fern-------------- |Fair |Fair | Good | Good | Good [Very |Very |Fair | Good | Good. 
| | | | l | | poor. | poor. | | | 
| | | | | | | | | | 
l7D*: | | | | | | | | | | 
Marlette----------|Poor |Fair | Good | Good | Good |Very IVery {Pair |Good |Very 
| | | | | | poor. | poor. | | | poor. 
| { Ι | | | | | | | 
Fern-------------- |Poor |Fair | Good | Good | Good |Very |Very |Fair |Good |Good. 
| | | | | | poor. | poor. | | | 


See footnote at end of table. 
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TABLE 11.--WILDLIFE HABITAT-~Continued 


| Potential for habitat elements |Potential as habitat for-- 
Soil name and | l | Wild | | | | | | | 
map symbol | Grain |Grasses | herba- |Hardwood| Conif- [Wetland |Shallow |Openland|Woodland|Wetland 
land seed| and | ceous | trees | erous | plants | water  |wildlife|wildlife|wildlife 
| crops |legumes | plants | | plants | | areas | l 
| | | | | | | | | | 
| | | | | | | | | | 
18B* | | | | | | | | | | 
Spinks------------ |Fair |Fair | Good | Good | Good |Poor |Very |Fair | Good |Very 
| | | | | | | ጅ66ጅ | | | poor 
| | | | | | | | | | 
Gowdy------------- {Fair |Fair |Good | Good | Good |Very |Very | Good | Good |Very 
| | | | | | poor. | poor | | | poor 
| | | | | | | | | | 
18C*, 18D* | | | | | | | | | | 
Spinks------------ | Poor | Fair [Good | Good | Good [Very | Very |Fair | Good |Very 
| | | | | | poor. | poor. | | | poor. 
| | | | | | | | | | 
Gowdy------------- |Very |Poor |Fair |Fair |Fair |Very Ivery |Poor |Fair |Very 
| poor | | | | | poor. | poor. | | | poor 
| | | | | | | | | | 
20B*: | | | | | | | | | | 
Arkport----------- |Fair | Good | Good | Good |Good | Poor |Very | Good | Good [Very 
| | | | | | | Poor. | | | poor 
| | | | | | | | | | 
Chelsea----------- |Poor |Fair |Fair |Poor |Poor |Very [Very |Fair | Poor [Very 
| | | | | | poor | poor. | | | poor 
| | | | | | | | | | 
20C*: | | | | | | | | | | 
Arkport----------- | Fair | Good | Good | Good [Good |Very |Very | Good | 666 Ivery 
| | | | | | poor | poor. | | | poor 
| | | | | | | | | | 
Chelsea----------- IVery |Fair [Pair |Poor |Poor |Very |Very |Poor |Poor | Very 
| poor | | | | | poor. | poor | | | poor 
| | | | | | | | | | 
20D*: | | I | | | | | | | 
Arkport----------- | Poor |Fair [Good | Good | Good |Very {Very | Fair | Good [Very 
| | | | | | poor | poor | | | poor 
| | | | | | | | | | 
Chelsea----------- |Very |Fair [Fair |Poor |Poor |Very IVery |Poor |Poor |Very 
| poor. | | | | | poor. | poor. | | | poor 
| | | | | | | | | | 
21A---------------- |Fair | Good | Good | Good | Good |Fair |Fair | Good | Good |Fair. 
Freesoil | | | | | | | | | | 
| | | | | | | | | | 
22B---------------- [Fair |Fair | Good | Good | Good |Very |Very |Good [Good [Very 
Gowdy | | | | | | poor. | poor | | | poor 
| | | | | | | | | | 
22C---------=------- IFair |Fair | Good | Good | Good |Very [Very | Good | Good |Very 
Gowdy I | | | | | poor. | poor | | | poor 
| | | | | | | | | | 
23A---------------- |Fair |Fair | Good |Fair |Fair |Poor |Fair |Fair |Fair |Poor. 
Arkona | | | | | | | | | | 
| | | | | | | | | | 
24----------------- [Fair |Fair | Fair |Fair | Fair | Good | Good | Fair |Fair | Good. 
Sickles | | | | | | | | | | 
| | | | | | | | | | 
25B*: | | | | | | | | | | 
Gowdy------------- | Fair |Fair | Good {Good [Good |Very Very |Good | Good |Very 
| | i | | | poor. | poor. | | | poor. 
| | | | | ] | | | | 
Perrinton--------- | Good | Good | Good | Good | Good |Poor |Very | Good | Good [Very 
| | | | | | | poor. | | | poor. 


See footnote at end of table. 
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TABLE 11.--WILDLIFE HABITAT--Continued 


| Potential for habitat elements |Potential as habitat for-- 
Soil name and | { | Wild | I l | | | | 
map symbol | Grain |Grasses | herba- |Hardwood| Conif- |Wetland |Shallow |Openland|Woodland|Wetland 
[and seed| and | ceous | trees | erous | plants | water {wildlife|wildlife|wildlife 
| crops |legumes | plants | | plants | | areas | | 
| | | | | | | | | | 
| | | | | | | | | | 
25C* l | | | | | | | | J 
Gowdy------------- [Very |Poor |Fair |Fair |Fair |Very {Very |Poor {Poor |Very 
| poor | | | | | poor. | poor | | | poor 
| | | | | | | | | | 
Perrinton--------- |Fair | Good | Good [Good | Good |Very Ivery | Good | Good |Very 
| I | | | | poor. | poor | | | poor 
| | | | | | | | | l 
25D*: | | | | | | | | | | 
Gowdy------------- |Very |Poor |Fair |Fair |Fair |Very [Very |Poor |Fair Ivery 
| poor | | | | | poor. | poor | | | poor 
| | I | | | | | | | 
Perrinton--------- |Poor {Fair | Good | Good | Good IVery |Very |Fair | Good |Very 
| | | | | | poor | poor | | | poor 
| | | | | | | | | | 
25E*: | | | | | ] | | | | 
Gowdy------------- |Very |Poor [Fair |Fair [Fair |Very |Very |Poor |Fair [Very 
| poor. | | | | | poor. | poor. | | | poor 
l | | | | | | | | | 
Perrinton--------- [Very |Fair |Good | Good | Good [Very |Very |Fair | Good |Very 
| poor | | | | | poor | poor | t | poor 
| | | | | | | | | | 
26A*: I | | | | | | | | | 
Arkona------------ {Fair )Fair | Good |Fair |Fair |Poor |Fair | Fair |Fair |Poor 
i | | | | | | | | ! 
Ithaca------------ |Fair | Good | Good | Good | Good |Fair |Fair | Good [Sood |Fair 
| | | | | | l | | | 
27B*: | | | | l | | | ] | 
Arkona------------ | Fair {Fair | Good [Fair |Fair | Poor |Fair |Fair |Fair |Poor 
| | | | | | | | | | 
Del Rey----------- | Fair | Good | Good | Good | Good | Poor |Very |Good | Good {Very 
| | | | | | | poor. | | | poor. 
| | | | | | | | | | 
285, 28C----------- IFair IFair IGood IGood | Good |Very {Very {Fair |Good |Good 
Fern | | | | | | poor | poor. | | | 
| | | | | | | | | | 
28D---------------- |Poor |Fair | Good | Good | Good | Very |Very |Fair | Good [Good 
Fern | | | | | | poor. | poor. | | | 
| | | | | | | | | | 
29A---------------- |Fair | Good {Good | Good [Good |Fair |Fair | Good | Good |Fair 
Dixboro I | | | | | | | | | 
| | | | | | | | | | 
30----------------- |Very |Poor |Poor |Poor }Poor | 6996 |Good [Poor {Poor |Good 
Lamson | poor. | | | | | | | | | 
| | | | | | | | | | 
35B*: | | | I | | | | | | 
Alvin------------- | Good 996 | Good | Good | Good |Poor |Very |Good [Good |Very 
Í | | | | | | poor. | | | poor 
| | | | | | | | | | 
Spinks------------ | Fair |Fair | Good | Good [Good |Poor {Very |Fair IGood |Very 
| | | | | | | poor. | | | poor 
| | | | | | | | | | 
35C*: | I | | | | | | | | 
Alvin------------- {Fair | Good | Good | Good | Good |Very |Very | Good | Good |Very 
| | | | | | poor. | poor. | | | poor 
| | | | | J I | | | 
Spinks------------ |Poor |Fair | Good |Good {Good |Very {Very (Fair | 9996 Very 
| | | | | | poor. | poor. | | | poor 


See footnote at end of table. 
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TABLE 11.--WILDLIFE HABITAT--Continued 


Soil name and 


| 
| 
map symbol | Grain |Grasses 

land seed| and 

| crops |legumes 

| | 

| | 
355* | | 
Alvin------------- |Poor IFair 

| | 

| | 
Spinks------------ |Poor | Fair 

| | 

| | 
36A---------------- |Fair | Good 
Del Rey | | 

| | 
-' e mmm eorr |Fair | Fair 
Altmar | | 

| | 
38B* | l 
Spinks------------ |Fair |Fair 

| | 

| | 
Okee-------------- |Fair | Good 

| ' 

| | 
38C* | | 
Spinks------------ |Poor |Fair 

l | 

| | 
Okee-------------- | Fair | Good 

| | 

l | 
385* | | 
Spinks------------ |Poor |Fair 

| | 

| | 
Okee-------------- | Poor |Fair 

| | 

| | 
38E* | | 
Spinks------------ [Very [Poor 

| poor | 

| | 
Okee-------------- | Very |Poor 

| poor | 

| | 
40B* | | 
Coloma------------ |Fair [Fair 

| | 

| | 
Toogood----------- |Fair |Fair 

| | 

l I 
40C*, 40D*: | | 
Coloma------------ | Poor |Fair 

| | 

| | 
Toogood----------- |Very |Poor 

| poor | 

| | 
41----------------- |Poor | Poor 
Granby | | 


See footnote at end of table. 


| Wild 

| herba- 
| ceous 
| plants 


|Hardwood| Conif- 


| trees 


| erous 
plants 


Potential for habitat elements 


309 


|Potential as habitat for-- 
| | | 


{Wetland |Shallow |Openland|Woodland|Wetland 


| plants 
| 


| water 
| areas 


|wildlife|wildlife|wildlife 
| | | 


| 
| 

|Fair | Good |Very 
| | | poor. 
| | | 
{Fair [Good |Very 
I I | poor. 
| | | 

| Good [Good | Fair. 
| | 1 

| | | 
|Fair | Good |Poor. 
| | | 

| | l 

| | | 
|Fair | Good |Very 
I I | poor 
| I | 
{Fair | 6966 |Very 
| | | poor 
| | | 

| | | 
|Fair | Good [Very 
| | | poor 
| | | 
|Fair | Good |Very 
| | | poor 
| | | 

| | | 
|Fair |Good |Very 
| | | poor 
| | | 
|Poor |6οοὰ |Very 
I | | poor 
| | | 

| | i 
[Poor |Good [Very 
| | | poor 
| | | 
|Very | Good |Very 
| poor | | poor 
| | | 

l | | 
{Fair |Fair [Very 
I | | poor 
| | | 
|Pair |Fair |Very 
| | | poor 
| | | 

| | | 
|Fair |Fair |Very 
| | | poor 
| | | 
|Poor |Fair | Very 
| | | poor 
| | | 
|Poor |Fair | Good. 
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TABLE 11.--WILDLIFE HABITAT--Continued 


| Potential for habitat elements [Potential as habitat for-- 
Soil name and | | | Wild | | | | I | | 
map symbol | Grain |Grasses | herba- |Hardwood| Conif- |Wetland |Shallow |Openland|Woodland|Wetland 
Jand seed| and | 8098 | trees | erous | plants | water |wildlife|wildlife|wildlife 
| crops |legumes | plants | | plants | | areas | | | 
| | | | | | | | | | 
| | | | | | | | | | 
425* | | | | | | | | | | 
Spinks------------ |Fair |Fair | Good [Good [Good |Poor {Very |Fair | Good |Very 
| | | | | | | poor. | I | poor 
l | | | | | | | | J 
Remus------------- | Good | Good | Good | Good | Good | Poor |Very {Good | Good |Very 
| | | | | | | poor. | | | poor 
l | | | | | | | | | 
Fern-------------- | Fair |Fair | Good | Good | Good |Very Ivery |Fair | Good | Good. 
| | | | | | poor | poor. | | 
| | | | | | | | | | 
42c*, 425* ! l | | | | | | | | 
Spinks------------ | Poor |Fair | Good | Good | Good |Very |Very |Fair | Good Ivery 
I | | | I | poor | poor. | I | poor 
| | | | | | I | | | 
Remus------------- | Poor |Fair {Good | Good | 6666 Ivery |Very |Fair [Good |Very 
I | | | | | poor. | poor. | | | poor 
| | | | | | | | | l 
Fern-------------- |Poor |Fair | Good | Good | Good | Very {Very (Fair | Good | Good. 
| | | | | | poor. | poor. | | | 
| | | | | | | | | | 
4283: | | | | | | | | | | 
Spinks------------ [Very |Poor |Good | Good | Good |Very {Very }Poor [Good |Very 
| poor | | | | | poor. | poor. | | | poor 
| { | | | | | | | | 
Remus------------- |Very |Fair | Good |Good {Good |Very IVery | Poor | Good |Very 
| poor | | | | | poor. | poor. | | | poor 
| | | | I | | | | | 
Fern-------------- |Very |Poor {Good {Good | Good |Very |Very | Poor | Good 169694. 
| poor. | | | | | poor | poor. | | | 
| | | | | | | | J | 
43B---------------- | Fair |Fair | Good | Good | Good ]Poor [Very |Fair | Good (Very 
Spinks | | | | | | | poor. | | | poor 
| | | | | | | | | | 
43C, 43D----------- | Poor |Fair | Good Good | Good |Very (Very {Fair |Good | Very 
Spinks | | | | | | poor. | poor. | I | poor 
| | | l i | | | | | 
43B---------------- [Very {Poor | Good | Good {Good Ivery |Very [Poor |Good |Very 
Spinks | poor | | | | | poor. | poor. | | | poor 
| | | | | | | | | [ 
44B---------------- |Fair |Fair | Good | Good | Good |Poor |Very |Fair | Good |Very 
Thetford | | | | | | | poor. | 1 | poor 
| | | | | | | | | | 
45B*: | | | | | | | | | | 
Spinks------------ | Fair |Fair | Good {Good |Good IPoor |Very |Fair | Good |Very 
| | | | | | | poor. | | | poor 
| | | | | | | | | | 
Benona------------ | Poor |Poor |Fair | Fair |Fair |Very |Very |Poor | Fair |Very 
| | | | | | poor. | poor. | | | poor 
| | ] | | | | | | | 
45c*, 455* i | | | | | | | | | 
Spinks------------ |Poor |Fair | Good [Good |Good |Very |Very |Fair [Good Ivery 
| | | | | | poor, | poor. | I | poor 
| | | | | | | | | | 
Benona------------ |Poor {Poor |Fair |Fair [Pair (Very [Very [Poor |Fair |Very 
I | | | | | poor. | poor. | | | poor 
| | | | | | | | | | 
45E*, 45F*: | | | | | l I | | | 
Spinks------------ [Very | Poor | Good | Good | Good |Very |Very |Poor | Good IVery 
| poor. | | | | | Poor. | poor. | | | poor. 


See footnote at end of table. 
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TABLE 11.--WILDLIFE HABITAT--Continued 


I Potential for habitat elements IPotential as habitat for-- 
Soil name and I | | Wild | | | | | | | 
map symbol | Grain |Grasses | herba- |Hardwood| Conif- |Wetland |Shallow |Openland|Woodland|Wetland 
land seed| and | ceous | trees | erous | plants | water |wildlife|wildlife|wildlife 
| crops |legumes | plants | | plants | | areas | | 
| | | | | | | | | | 
| | | | | | | | | | 
45E*, 45F*: | | | | | | | | | | 
Benona------------ |Very | Poor {Fair |Fair |Fair IVery |Very | Poor |Fair |ሦፍጅሃ 
| poor. | | | | | poor. | poor. | | | poor. 
| | | | | | | | | | 
46R---------------- |Poor |Poor |Fair | Good |Good |Very |Very |Poor |Fair |Very 
Grattan | | | | | | poor | poor. | | | poor. 
I | | | | | | | | | 
48A*: I | | | | | [ | | | 
Saugatuck--------- | Poor |Poor {Fair |Fair [Fair | Good | Good |Poor | Fair |Poor. 
| | | | | | | | | | 
Jebavy------------ | Poor | Poor | Fair | Fair |Fair | Good | Good |Poor |Fair | Good. 
| | | | | | | | | | 
49B, 49B3---------- {Poor |Poor |Fair |Fair | Good IVery [Very |Poor |Fair [Very 
Grattan I | 1 | | | poor | poor | | | poor 
| | | | | | | | l | 
49C, 49C3, 49E, | | | | | | | | | | 
49F--------------- IVery |Poor |Fair |Fair | Good IVery IVery |Poor |Fair |Very 
Grattan | poor | I | | | poor | poor | | | poor 
| | | | | l | | | | 
50B---------------- | Poor |Poor |Fair | Good [Good | Poor | Poor | Poor | Good |Poor. 
Covert | | | | | | | | | | 
| | | | | | | | | | 
51B---------------- | Poor |Fair |Fair | Good | Good |Poor |Very |Poor | Good |Very 
Pipestone I | | | | I | poor | Ι | poor 
| | | ] | | | | | | 
52----------------- |Poor |Poor |Fair |Fair |Fair |Good | Good |Poor |Fair | Good. 
Granby | | | | | | | | | | 
| | | | | | | | | | 
538, 53C----------- |Poor |Poor |Fair | Fair |Good |Very |Very |Poor [Fair [Very 
Grattan | | | | | { poor. | poor. | l | poor. 
| | | | | | | | | | 
56B---------------- |Poor |Poor |Fair |Fair |Fair | Very |Very |Poor |Fair Ivery 
Benona | | | | | | poor. | poor. | | | poor. 
| | | ] | | | | | | 
56Cc---------------- |Poor |Poor |Fair |Fair |Fair |Very |Very |Poor {Fair |Very 
Benona | | | | l | Poor. | Poor. | { | poor. 
| | | | | | | | | | 
56E---------------- Ivery |Poor |Fair |Fair |Fair | Very |Very | Poor |Fair |Very 
Benona | poor. | | | | | poor. | poor. | I | poor. 
| | | | | | | | | | 
57ሮ--መሙሙ----መ- |Poor |Poor |Fair | Fair |Fair |Very |Very |Poor |Fair |Very 
Nordhouse | | | | | | poor. | poor. | | | poor. 
| | | | | | ] | | | 
57F-~------------7- Very |Very |Fair |Fair |Fair |ሃፍጅሃ |Very |Very |Fair |Very 
Nordhouse | peor. | poor. | | I | Poor. | poor. | poor. | | poor. 
| | | | | ] | | | | 
δδ----------------- |Poor |Fair [Pair |Fair |Fair [Good | Good |Fair | Fair | Good. 
Kingsville | | | | | | | | | | 
| | | | | | | | | | 
59B---------------- |Poor | Poor |Fair |Fair | Fair |Very |Very |Poor | Fair |Very 
Benona | | | | | | poor. | poor. | | | poor. 
| | | | | | | | | | 
59ር--- ----ሬ------- [Poor |Poor |Fair |Fair {Fair |Very [Very |Poor | Fair |Very 
Benona | | | | | | poor. | poor. | 1 | poor. 
| | | | | | | | | | 
59E---------------- |Very |Poor |Fair |Fair |Fair |Very [Very |Poor [Fair |Very 
Benona | poor. | | | | | poor. | poor. | | | poor. 


See footnote at end of table. 
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TABLE 11.--WILDLIFE HABITAT--Continued 


| Potential for habitat elements [Potential as habitat for-- 
Soil name and | [ | Wild | l | | | | | 
map symbol | Grain |Grasses | herba- |Hardwood| Conif- |Wetland |Shallow |Openland|Woodland|Wetland 
land seed| and | ceous | trees | erous | plants | water  |wildlife|wildlife|wildlife 
| crops |legumes | plants | | plants | | areas | | 
| | | | I ! | í | | 
| | | | | | | | | | 
60B---------------- |Fair |Fair |Fair |Fair | Good |Very [Very |Fair |Fair Ivery 
Coloma | | | | | | poor. | poor. | | | poor. 
| | | | | | I l | | 
60C-~-------------- [Poor |Fair {Fair [Fair |Good [Very |Very |Fair |Fair |Very 
Coloma | | | | | | poor. | poor. | | | poor. 
| | | | | | | | | | 
60E---------------- |Very |Fair |Fair |Fair [Good |Very |Very |Fair |Fair [Very 
Coloma | poor. | l | I | poor. | poor. | | | poor. 
| | | | | | | | | | 
61B---------------- [Fair |Fair |Fair | Good | Good | Poor |Very |Fair | Good |Very 
Epworth | | | | | | | poor. | | | poor. 
| | | | | | | | | | 
61C---------------- |Fair |Fair |Fair | Good {Good |Very Ivery |Fair | Good [Very 
Epworth | | | | | | poor. | poor. | | | poor. 
I I | | | | | | | | 
61E---------------- |Poor |Fair |Fair | Good |Good |Very |Very {Fair [Good |Very 
Epworth | I I I | | poor. | poor. | l | poor. 
| | | | | | | | | | 
62B---------------- |Poor | Poor |Fair |Poor |Poor |Very እፈ አሪ |Poor {Poor |Very 
Plainfield | | | | | | poor. | poor. | | | poor. 
| | | l | | | | | | 
62C---------------- |Very |Poor |Fair [Poor |Poor |Very |Very |Poor [Poor [Very 
Plainfield | poor. | | | 1 | poor. | poor. | | | poor. 
| | | | | | | | | ] 
65----------------- |Fair |Fair | Good |Poor |Poor {Good [Good |Fair |Poor |Good. 
Sloan ( | | | | | l | | | 
| | | | | | | | | | 
67----------------- |Poor |Poor |Poor |Good | Good |Good |Good |Poor [Good 19998. 
Cohoctah | | | | | I l 4 | | 
| | | | | | | | ] | 
69----------------- |Poor |Fair |Fair |Fair |Fair {Fair |Fair |Fair |Fair |Fair. 
Algansee | | | | | | | | | | 
l | | | | | | | | Í 
70----------------- [Very |Very [Pair {Fair [Fair |Good [Good |Very |Fair |Good. 
Glendora | poor, | poor. | | | | I | poor. | | 
| | | | | | | | | | 
71*: ! | | | | | | | | | 
Houghton---------- |Poor |Poor |Poor |Poor {Poor [Good |Good |Poor |Poor {Good. 
| | | | | | | | | | 
Carlisle---------- |Poor [Poor |Poor |Poor |Poor | Good | Good |Poor |Poor |6οοὰ. 
| | | | | | | | | | 
72----------------- |Poor |Poor |Poor |Poor |Poor | Good | Good [Poor | Poor [Good. 
Adrian | | | | | | | | | | 
| | | | | | | | | | 
73----------------- | Poor |Poor | Poor |Poor |Poor | Good {Good [Poor |Poor |Good. 
Palms | | | | | | | ! I | 
| | l | | | | | | | 
15----------------- |Very |Poor |Very |Very |Very | Good | Good Ivery .|Very 16994. 
Martisco | poor. | | poor. | poor. | poor. | | | poor. | poor. 
| | | | | | | | | | 
771-------- [Very [Very ]Poor |Poor {Poor [Good |Good |Very |Poor |Good. 
Napoleon { poor. | poor. | I | | | | poor. | 
| | | | | | | | | | 
83*: | | | | | | | | | J 
Histosols. | | | | | | | | | | 
| | | | | | | | | | 
Aquents. | | | | | | | | | l 
| | | | | | | | | | 


See footnote at end of table. 
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TABLE 11.--WILDLIFE HABITAT--Continued 


| Potential for habitat elements |Potential as habitat for-- 
Soil name and I I | Wild | I | | | | I 
map symbol | Grain |Grasses | herba- |Hardwood| Conif- [Wetland |Shallow |Openland|Woodland|Wetland 
land seed| and | ceous | trees | erous | plants | water  |wildlife|wildlife|wildlife 
| crops |legumes | plants | | plants | | areas | | | 
| | | | | | | | | | 
| | | | | | | | | | 
84Fx: | | | | | | | | | | 
Dune land. | | | | | | | | | | 
| | | | | | | | | | 
Quartzipsamments. | | I I | | | | | | 
| | | | | I | | | | 
Psammaquents. | | | | | | | | | | 
| | | | | | | | | | 
85F*: | | | | | | | | | | 
Udorthents. | | | | | | | | | 
| | | | | | | | | | 
Quartzipsamments. | | | | | | | | | | 
| | | | | | | | | | 
86F*: | | | | | | | | | | 
Dune land. I | | | | | | | | | 
| | | | | | | | | | 
Quartzipsamments. | | | I | | | | | | 
| | | | | | | | | | 
87. | | | | | | | | | | 
Beaches | | | | | | | | | | 
| | | | | | | | | | 
88ጺ. | | | | | | | | | | 
Udipsamments l | | | | | | | | | 
| | | | | | | | | | 
89እ. | | | | | | l | | | 
Udorthents | | | | I | | l | 
| | | | | | | | | | 
91. | | | | | | | | | | 
Pits, sand and l | | | | | | | | 
gravel | | | | l | | | | | 
| | | | | | | | | | 
92B---------------- |Poor |Fair [Fair |Poor | Poor |Very [Very |Fair [Poor |Very 
Chelsea | | | I l | poor. | poor | | | poor 
| | | | | | | | | 
92C------- IVery {Fair |Fair |Poor |Poor IVery |Very [Poor |Poor |Very 
Chelsea | poor. | | | | | poor. | poor | | | poor 
| | | | | | | | | | 
965* | | | | | | | | | | 
Spinks------------ |Fair |Fair [Good | Good | Good | Poor |Very |Fair | Good |Very 
| | | | | | | poor | | | poor 
| | | | | | | | | | 
Tekenink---------- {Poor |Fair | Good | Good | Good |Very |Very |Fair [Good |Very 
| | | | | | poor | poor | | | poor 
| | | | | | | | | | 
96C*, 96D*: | | | | | | | | | 
Spinks------------ | Poor |Fair | Good | Good | Good |Very [Very {Fair | Good |Very 
| | | | | | poor | poor. | | | poor 
| | | | | | | | | | 
Tekenink---------- |Poor |Fair | Good | Good | Good [Very |Very IFair IGood |Very 
| | | | | | poor | poor | | | poor 
| | | | | | | | | | 
96E* | | | | | | | | | | 
Spinks------------ |Very | Poor | Good | Good | Good |Very |Very | Poor | Good |Very 
| poor. | | | | | poor | poor | | | poor 
| | | | | | | | | | 
Tekenink---------- |Very |Fair | Good | Good [Good |very |Very |Poor | Good |Very 
| poor. | | | | | poor | poor I I | poor 
| 


See footnote at end of table. 
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TABLE 11.--WILDLIFE HABITAT--Continued 


Potential for habitat elements |Potential as habitat for-- 


Soil name and | | Wild | | | | | | | 


| 
| 
map symbol | Grain [Grasses | herba- |Hardwood| Conif- |Wetland |Shallow |Openland|Woodland|Wetland 
|and seed| and | ceous | trees | erous | plants | water  |wildlife|wildlife|wildlife 
| crops |legumes | plants | | plants | | areas | I 
| | | | | | | | | | 
| | | | | | | | | | 
971: | | | | | | | | | | 
Kerston----------- |Fair [Poor |Poor {Poor | Poor [Good [Good |Poor |Poor | 6966. 
I | ] | | | | | | | 
Carlisle---------- |Poor | Poor | Poor |Poor | Poor |Good |Good |Poor |Poor | Good. 
| | | | | | | | | | 
98B*: | | | | | | | | | | 
Spinks------------ |Fair |Fair | Good | Good | Good [Poor [Very [Fair IGood |Very 
| | | | | | | poor. | | | poor 
| | | | | | | | | | 
Scalley----------- | Good | Good | Good | Good | Good |Very [Very |Good | Good |Very 
| | | | | | poor. | poor | | | poor 
| | ! | | | | | | | 
98C*, 98D*: | | | | | | | | | | 
Spinks------------ |Poor |Fair |Good |Good | Good |Very |Very |Fair |Good | Very 
| | | | | Í poor. | poor | | | poor 
| | | | | | | | | | 
Scalley----------- |Fair | Good [Good IGood | Good |Very | Very | Good I Good | Very 
| | | | | | poor. | poor. | | | poor 
| | | | | | | | | | 
9984: | | | | | | | | | | 
Nappanee---------- | Good | Good [Good | Good | Good |Poor |Poor | Good | Good |Poor. 
I | | | | | | | | | 
Hoytville--------- |Fair |Fair | Poor |Poor |Poor |Good [Good |Fair |Poor 12969. 
| | | | | | | | | | 
100B--------------- | Good | Good | Good |Good | Good |Poor {Poor | Good | Good IPoor. 
Nappanee | | | | | | | | | | 
| | | | | | | | | | 
101B--------------- | Good | Good | Good | Good | Good |Poor |Very | Good | Good |Very 
Claybanks | | | | | | | poor | | | poor 
| | | | | | | | | | 
101C--------------- |Fair | Good | Good | Good | Good |Very [Very | Good | Good |Very 
Claybanks | | | | | | poor | poor I | | poor 
| | | | | | | | | | 
210B*-------------- |Poor |Poor |Fair |Poor |Poor |Very [Very | Poor |ጅዕ6ጅ |Very 
Typic Udipsamments | | I | | | poor | poor | l | poor 
| | | | | | | | | | 
21001, 210D*------- |Very |Poor [Fair | Poor [Poor |Very |Very | Poor |Poor [Very 
Typic Udipsamments| poor. | | | | | poor. | poor. | | { poor. 
| | | | | | | | | | 
211B*-------------- |Poor | Poor |Fair |Poor |Poor |Very [Very {Poor |Poor IVery 
Typic Udipsamments | | | | | | poor. | poor. | | | poor. 
| | | | | | | | | | 
211C*------- ------- |Very [Poor {Fair |Poor [Poor |Very |Very [Poor {Poor [Very 
Typic Udipsamments| poor. | | | | | poor. | poor. | | | poor. 
| | | | | I | | | | 
212B*-------------- |Poor |Poor |Fair {Poor |Poor |Very |Very |Poor |Poor {Very 
Typic Udipsamments | I I | | | poor | poor | I | poor 
| | | | | | | | | | 
213B*-------------- [Poor |Poor |Fair |Fair |Fair |Very |Very |Poor | Fair [Very 
Argic Udipsamments | | I | | | poor | poor | | | poor 
| | | | | | | | | | 
213C*-------------- | Poor |Poor |Fair |Fair |Fair |Very |Very [Poor [Fair |Very 
Argic Udipsamments | | | | | | poor. | poor. | | | poor. 
| | | 


Argic Udipsamments | 


| | 

213D*. | ] | 
| | 

| | | 


See footnote at and of table. 
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TABLE 11.--WILDLIFE HABITAT--Continued 


| Potential for habitat elements {Potential as habitat for-- 
Soil name and I | | Wild | | - 1 | | | | 
map symbol | Grain |Grasses | herba- |Hardwood| Conif- |Wetland |Shallow |Openland|Woodland|Wetland 
land seed| and | ceous | trees | erous | plants | water |wildlife|wildlife|wildlife 
| crops |legumes | plants | | plants | | areas | l 
I I | | | | | | | | 
| | | | | | | | | | 
220B*-------------- |Poor |Poor |Pair |Fair | Good JVery |Very [Poor |Fair |Very 
Entic | | I | | | poor. | poor. | | | poor. 
Haplorthods, | | | | | | | | I | 
sandy | | | | | | | | | | 
| | | | | | | | | | 
220C*, 220D*, | | | | | | | | | 
220E*------------- \Very | Poor [Fair [Fair | Good |Very [Very |Poor |Fair |Very 
Entic | poor I 1 | | | poor. | poor I I | poor 
Haplorthods, | I I | 1 | | | | 
sandy | | | | | ] I | | | 
| | | | | | | | | | 
221B*-------------- | Poor |Poor | Fair | Fair | Good |Very |Very | Poor | Fair \Very 
Entic | | | | | | poor. | poor | l | poor 
Haplorthods, | | | | | | | | | | 
sandy | | | | | | | | | | 
| | | | | | | | | | 
221C*, 221D*, | | | I | | | | | | 
221E*------------- |Very |Poor |Fair |Fair | Good |Very |Very |Poor |Fair |Very 
Entic | poor | | | | | poor. | poor. | | | poor 
Haplorthods, | | | | | | | | | | 
sandy | | | | | | | | ] | 
| | | | | | | | | | 
222B*, 222C*, | | | | | | | | | | 
223B*------------- |Poor | Poor |Fair |Fair | Good |Very [Very |Poor |Fair Very 
Entic | l l | | | poor | poor | l | poor 
Haplorthods, | | | 1 | | | | | | 
sandy | | | | | | | | | | 
| | | | | | | 1 | | 
223C*, 223D*, | | | | | | | | | | 
223E*------------- |Very |Poor |Fair |Fair | Good |Very |Very |Poor |Fair |Very 
Entic | poor | | | | | poor | poor | | | poor 
Haplorthods, | | | | | | | | | | : 
sandy l | | | | | | | | | 
| | l | | | | | | | 
224B*-------------- |Poor | Poor |Fair |Fair |Fair |Poor |Very |Poor |Fair ΙΥ6ΣΥ 
Entic l | | | | | 1 poor | | | poor 
Haplorthods, | | | | | | | | | | 
sandy | | | | | | | | | l 
| | | | | | | | | | 
225B*-------------- |Poor |Poor |Fair {Pair |Good |Very [Very |Poor [Fair [Very 
Entic | | | | | | poor | poor | | | poor 
Haplorthods, | | | | | | | | | | 
sandy | | | 1 | | | | | | 
| | | | | 1 | | | | 
225C*, 225D*------- |Very |Poor [Fair |Fair |Good {Very Ivery (Poor |Fair |Very 
Entic | poor. | | | | | poor | poor | l | poor 
Haplorthods, | | | | | | | | | | 
sandy | | | | | | | | | | 
| | | | | | | | | | 
230B*-------------- \Poor |ጅ66ጅ {Fair |Fair | Good |Very |Very |Poor |Fair | Very 
Entic | | 1 | | | poor. | poor | | | poor 
Haplorthods, | | | | | l | | | | 
sandy | | | | | l l | | | 
| | | | | | | l | | 
230C*, 230D*, | | | | | | | | | 1 
230E*------------- |Very |Poor |Fair |Fair | Good |Very |Very |Poor |Fair |Very 
Entic | poor. | | 1 | | poor | poor | | | poor 
Haplorthods, | | | | | | | | | | 
sandy I | I | I Ι | [ Ι | 
| | l | | | | 


See footnote at end of table. 


316 Soil Survey 


TABLE 11.--WILDLIFE HABITAT--Continued 


Potential for habitat elements {Potential as habitat for-- 


Soil name and | | Wild | | | | | | | 


| 
| [ 
map symbol | Grain |Grasses | herba- |Hardwood| Conif- |Wetland |Shallow |Openland|Woodland|Wetland 
land seed| and | ceous J trees | erous | plants | water  [wildlife|wildlife|wildlife 
| crops |legumes | plants | | plants | | areas | | 1 
| | | | | | | | | | 
| | | | | | | | | | 
231B*: | | | | | | | | | | 
Entic | | | | | | | | | | 
Haplorthods, | | | | | | | | | | 
sandy------------ |Poor | Poor {Fair |Fair |Good | Very |Very |Poor |Fair |Very 
| | | | | | poor. | poor. | | | poor. 
| | | | | | | | | | 
Alfic | | | | | | | | | | 
Haplorthods, | | | | | | | | | | 
sandy over loamy-|Poor |Poor | Good | Good | Good {Very |Very |Fair | Good J|Very 
l | l l i | poor | poor | | | poor. 
| | | | | | | | | | 
.233B*: | | | | | | | | | | 
Alfic Haplorthods, | | | | | | | | | | 
sandy over loamy--|Poor | Poor | Good |] Good |Good {Very {Very [Fair | Good |Very 
| | | | | | poor | poor | | | poor. 
| | | | | | | | | | 
Entic | | | | | | | | | | 
Haplorthods, | | | | | I | | | | 
sandy------------ [Poor |Poor |Fair |Fair |Good [Very |Very |Poor |Fair |Very 
| | | | | | poor | poor | | | poor 
I | | | | | | | | | 
2330, 233D*, | | | | | | | | J ! 
2335* | | | | | | | | | | 
Alfic | | | | | | | | | | 
Haplorthods, | | | | | | | | | | 
sandy over loamy|Poor | Poor [Good | Good | Good Ivery |Very |Fair {Good |Very 
| | 1 | | | poor. [ poor. | | | poor 
| | | | | | | | | | 
Entic | | | | | | | | | | 
Haplorthods, I | | | | | | | | | 
sandy----------- |Very |Poor |Fair |Fair | Good | Very [Very {Poor (Fair [Very 
Í poor. | | | | | peor. | poor. | | | poor 
| | | | | | | | | | 
2355* : | | | | | | | | | | 
Alfic | | | | l | | J | | 
Haplorthods, I | | | | | | | | | 
sandy over loamy-|Poor [Poor [Good | Good IGood (Very [Very IFair IGood |Very 
| | | | | | poor. | poor. | | | poor, 
| | | | | | | | | | 
Alfic I ! l l I | | | | | 
Haplorthods, | | | | | | | | | | 
sandy------------ |Fair |Fair | Good | Good | Good |Very [Very |Fair |Good |Very 
| | | | | | poor | poor { | | poor. 
| | | | | l l | | | 
235C*: | | | | | | | | | | 
Alfic Haplorthods, | | | | | | | | | | 
sandy over loamy--|Poor |Poor | Good | Good | Good |Very [Very | Fair | Good {Very 
| | | | Ι | poor. | poor. | | | poor. 
| I | | | | | | | | 
Alfic | | | | | | | | | | 
Haplorthods, | | | | | | | | | | 
sandy------------ |Poor |Poor | Fair |Good |Good |Very |Very |Poor | Good JVery 
I | | | | [ poor. | poor. | | | poor. 
| | | | | | | | | | 
240C*-------------- |Poor |Poor | Poor {Good |Good |Very |Very |Poor |Fair |Very 
Entic | | | | | | poor. | poor. | | | poor. 
Haplorthods, | | | ] | | | | | | 
sandy | | | | | | | | | | 
| | | | | | | | 


See footnote at end of table. 
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TABLE 11.--WILDLIFE HABITAT--Continued 


| Potential for habitat elements [Potential as habitat for-- 
Soil name and | | | Wild | | | | | | | 
map symbol | Grain |Grasses | herba- |Hardwood| Conif- |Wetland |Shallow |Openland|Woodland|Wetland 
land seed| and | ceous | trees | erous | plants | water |wildlife|wildlife|wildlife 
| crops |legumes | plants | | plants | | areas | | 
| | | | | | | | | | 
| | | | | | | | | | 
241B*-------------- |Poor | Poor |Fair [Good |Good |Very |Very |Poor |Fair |Very 
Entic | | | | | | poor. | poor. | | | poor. 
Haplorthods, | | | | | | | | | | 
sandy | | | | | | | | | | 
| | | | | | | | | | 
245B*-------------- | Poor | Good | Good | Good 166 |Very |Very | Poor | Good |Very 
Entic I I | I | | poor. | poor | | | poor 
Haplorthods, | | | | | | | | | | 
sandy | | | | | | | | | | 
| | | | l | | | | | 
24503, 245D*--~---- [Poor |Poor |Fair | Good | Good |Very |Very |Poor | Good |Very 
Entic | | | | | | poor | poor | | | poor 
Haplorthods, | | | | | | | | | | 
sandy I | | | | | | | | | 
| | | | | | | | | | 
2501: | | | | | | | | | | 
Mollic | | | | | | | | | | 
Psammaquents----- | Poor |Fair |Fair |Fair |Fair |Good | Good |Fair |Fair | Good 
| | I | ] | | | | | 
| | | | ] | | I | | 
Aquic Udipsamments |Poor |Poor |Fair | Good | Good |Fair | Poor | Poor | Good |Fair 
| | | | | | | | | | 
Medisaprists, euic|Very |Very |Poor |ጅ66ሯ | Poor |Good | Good |Very |Poor |Good. 
| poor. | poor. | | | | | | poor. | | 
| | | | | | | | | | 
262A*-------------- |Poor |Poor |Fair |Fair |Fair |Poor [Poor |Poor |Fair |Poor 
Aeric Haplaquods, | | | | | | | | | | 
sandy, ortstein | | | | | | | | | | 
| | | | | | | | | | 
263A*-------------- | Poor |Poor [Fair | Good | Good [Poor |Poor |Poor | Good |Poor. 
Aquic Udipsamments | | | I | | | | | | 
| | | | | | | | | | 
272*--------------- |Very |Poor [Poor |Fair |Poor | Good | Good |Very |Fair | Good. 
Typic Haplaquods, | poor. | | | | | | | poor. | | 
sandy | | | | | | | | | | 
| | | | | | | | | | 
273% --------------- |Poor |Fair [Fair |Fair |Fair |Good | Good |Fair |Fair | Good 
Mollic | | | | | | | | | | 
Psammaquents | | | | | | | | | | 
| | | I | | | | | | 
274*--------------- |Poor |Poor | Good |Fair | Fair |Good | Good |Poor | Good | Good. 
Typic Haplaquolls, | | | | | | | | | | 
sandy over loamy | | | | | | | | | | 
| | | | | | | | | | 
280*; | | | | | | | | | | 
Aquents. | | | | | | | | | | 
| | | | | | | | | | 
Histosols. | | | | | | | l | | 
| | | | | | | | | | 
281---------------- |Very [Very |Poor |Poor |Poor |Fair |Fair |Very |Poor (Fair. 
Medisaprists, | poor | poor. | | | | | | poor | | 
dysic | | | | | | | | | | 
| | | | | | | | | | 
282---------------- |Very | Very | Poor |Poor |Fair | Good | Good [Very |Fair | Good. 
Medisaprists, euic| poor. | poor. | | | | | | poor | | 
| | | | | | | 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 12.--BUILDING SITE DEVELOPMENT 


(Some terms that describe restrictive soil features are defined in the Glossary. 


Soil Survey 


See text for definitions of 


"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not rated. The 
information in this table indicates the dominant soil condition but does not eliminate the need for onsite 
investigation) 
| | | | | | 
Soil name and | Shallow l Dwellings | Dwellings | Small | Local roads | Lawns and 
map symbol | excavations | without | with | commercial | and streets | landscaping 
| | basements | basements | buildings | | 
| | | | | | 
| I I | | | 
10B--~------------ |Moderate: |Moderate: |Moderate: |Moderate: |Severe: |Slight. 
Perrinton | too clayey. | shrink-swell. | shrink~swell. | shrink-swell, | low strength. | 
I | I | slope. | | 
| | i | | | 
10c--------------- | Moderate: |Moderate: |Moderate: | Severe: |Severe: | Moderate: 
Perrinton | too clayey, | shrink-swell, | slope, | slope. | low strength. | slope. 
| slope. | slope. | shrink-swell. | | | 
| | | | | | 
10D, 10E---------- | Severe: |Severe: | Severe | Severe: | Severe: | Severe: 
Perrinton | slope. | slope | slope | slope. | low strength, | slope. 
| | | | [ slope. | 
| | | | | | 
11A~-------~------- | Severe: | Severe: |Severe | Severe: |Severe: |Moderate: 
Ithaca | wetness. | wetness. | wetness. | wetness. | low strength, | wetness. 
| | | | | frost action. | 
| | | { | | 
12---------------- | Severe: | Severe: |Severe: | Severe: | Severe: | --- 
Bono | ponding. | ponding, | ponding, | ponding, | shrink-swell, | 
| | shrink-swell. | shrink-swell. | shrink-swell. | low strength, | 
| | | | | ponding. | 
| | | | | | 
13B--------------- |Slight--------- {Slight--------- |Slight--------- |Moderate: |Severe: |Slight. 
Marlette I | | | slope. | low strength. | 
| | | | | | 
13C--------------- |Moderate: | Moderate: |Moderate: | Severe: | Severe: | Moderate: 
Marlette | slope. | slope. | slope. | slope. | low strength. | slope. 
| | | | | | 
13D--------------- | Severe: | Severe: | Severe: | Severe: {Severe: |Severe: 
Marlette | slope. | slope. | slope. [ slope. | low strength, | slope. 
I I | | | slope. | 
| | | | | | 
14B--------------- | Severe: | Severe: | Severe: | Severe: | Severe: | Moderate: 
Capac | wetness. | wetness. | wetness. | wetness. | frost action. | wetness. 
| | | | | | 
16B--------------- |Slight--------- {Slight--~------ | Slight--------- {Slight--------- |Moderate: |Moderate: 
Remus | | | | | frost action. | droughty. 
| | | | | | 
16C--------------- I|Moderate: |Moderate: |Moderate: |Severe: |Moderate: |Moderate: 
Remus | slope. | slope. | slope. | slope. | slope, | droughty, 
| | | I | frost action. | slope. 
| | | | | | 
16D--------------- | Severe: ISevere: | Severe: |Severe: |Severe: | Severe: 
Remus | slope. | slope. | slope. | slope. | slope. | slope. 
| | | | | | 
1784: | | | | | | 
Marlette--------- | Slight--------- |Slight--------- |Slight--------- | Moderate: | Severe: |Slight. 
| | l | slope. | low strength. | 
| | | | | | 
Fern------------- | Severe: |Slight--------- {Slight--------- [Slight --------- |Moderate: |Moderate: 
| cutbanks cave. | | ] | frost action. | droughty, 
| | l | | | too sandy. 
| 
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| I I | | | 
Soil name and | Shallow | Dwellings 1 Dwellings | Small | Local roads | Lawns and 
map symbol | excavations | without | with | commercial | and streets | landscaping 
| I basements | basements | buildings l 
I | | | | ] 
| | | | | | 
1103: | | | | | | 
Marlette--------- |Moderate: |Moderate: | Moderate: | Severe: |Severe: | Moderate: 
| slope. | slope. | slope. | slope. | low strength. | slope. 
| | | | | | 
Fern------------- | Severe: |Moderate: |Moderate: | Severe: |Moderate: |Moderate: 
| cutbanks cave.| slope. | slope. | slope. | slope, | droughty, 
| | | | | frost action. | slope, 
| | | | | | too sandy. 
| | | | | | 
17D*: | | | | | | 
Marlette--------- (Severe: | Severe: | Severe: | Severe: |Severe: | Severe: 
| slope. | slope. | slope. | slope. | low strength, | slope. 
| | | | | slope. | 
| | | ' | | 
Fern------------- | Severe: | Severe: | Severe: | Severe: |Severe: | Severe: 
| cutbanks cave,| slope. | slope. | slope. ] slope. | slope. 
| slope. | l | | | 
| | | | | | 
18B*: I | | | | | 
Spinks----------- | Severe: | S1light------ ISlight--------- |Slight--------- |Slight--------- |Moderate: 
| cutbanks cave. | I | | | droughty. 
| | | | | | 
Gowdy------------ | Severe: |Slight------ |Severe: | Slight--------- (Moderate: |Moderate: 
| cutbanks cave. | | shrink-swell. | | frost action. | droughty. 
| | | | | | 
18C*: | | | | | | 
Spinks----------- | Severe: |Moderate: |Moderate: |Severe: |Moderate: |Moderate: 
| cutbanks cave.| slope. | slope. | slope. | slope. | droughty, 
| | | | | | slope. 
| | I | | | 
Gowdy------------ | Severe: | Moderate: |Moderate: |Severe: |Moderate: |Moderate: 
| cutbanks cave.| slope. | slope. | slope. | slope, | droughty, 
| | | | | frost action. | slope. 
| | | | | | 
18D*: | | | | | | 
Spinks----------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
| cutbanks cave,| slope. | slope. | slope. | slope. | slope. 
| slope. | | | | | 
| | | | | | 
Gowdy------------ | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
| cutbanks cave, | slope. | slope, | slope. | slope. | slope. 
| slope. | | shrink-swell. | | l 
| | | | | | 
20B*: | | | | | | 
Arkport---------- | Severe: | S$1ight------ |S1ight--------- | Slight--------- |Moderate: |Moderate: 
| cutbanks cave. | | | | frost action. | droughty. 
| | | | | l 
Chelsea---------- | Severe: | Slight------ | S1ight--------- |Slight--------- | Slight --------- |Moderate: 
| eutbanks cave. | I | | | droughty. 
| | | | | | 
20ፎ* : | | | | | | 
Arkport---------- | Severe: |Moderate: |Moderate: | Severe: |Moderate: |Moderate: 
| eutbanks cave.| slope. | slope. | slope. | slope, | droughty, 
l I | | | frost action. | slope. 
| I | | | | 
Chelsea---------- | Severe: |Moderate: (Moderate: | Severe: |Moderate: |Moderate: 
| cutbanks cave.| slope. | slope. | slope. | slope. | droughty, 
| | | | | | slope. 
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I | | | | | 
Soil name and | Shallow j Dwellings | Dwellings { Small { Local roads | Lawns and 
map symbol | excavations | without l with | commercial | and streets | landscaping 
| I basements | basements | buildings | I 
| | J | | | 
| | | | | | 
205*: | | | | | | 
Arkport---------- | Severe: | Severe: | Severe: | Severe | Severe | Severe: 
| slope, | slope. | slope. | slope | slope | slope. 
| cutbanks cave. | | I | 
| | | | | | 
Chelsea---------- | Severe: | Severe: | Severe: {Severe | Severe | Severe 
1. cutbanks cave,| slope. | slope. | slope. | slope | slope 
| slope. | | | | 
| | | ] | | 
21A--------------- | Severe: {Severe: |Severe: | Severe: |Severe: |Severe: 
Freesoil | cutbanks cave, | wetness. | wetness. | wetness. | wetness, | wetness. 
| wetness. I I I | frost action. | 
| | | | | | 
22B--------------- |Severe: |Slight--------- |Slight--------- | Severe: |Moderate: |Moderate: 
Gowdy | cutbanks cave. | 1 | shrink-swell. | frost action. | droughty. 
| | | I | [ 
22C--------------- | Severe: (Moderate: |Severe: |Severe: |Moderate: |Moderate: 
Gowdy | cutbanks cave.| slope. | shrink-swell. | slope. | slope, | droughty, 
| | | | | frost action. | slope. 
| | | | | | 
23A--------------- | Severe: | Severe: | Severe: {Severe: |Moderate: |Moderate: 
Arkona | cutbanks cave,| wetness. | wetness, | wetness. | wetness, | wetness, 
| wetness. | | shrink-swell. | [ frost action. | droughty. 
| | | | | | 
24---—- |Severe: | Severe: | Severe: | Severe: |Severe: |Severe: 
Sickles | cutbanks cave, | ponding. | ponding. | ponding. | ponding. | ponding. 
| ponding. | | | | | 
| | | ] | | 
25B*: | | | | | | 
Gowdy------------ | Severe: |S1light--------- | Severe: {Slight--------~- [Moderate: | Moderate: 
[ cutbanks cave.| | shrink-swell. | | frost action. | droughty. 
| | | | | | 
Perrinton-------- |Moderate: |Moderate: |Moderate: |Moderate: | Severe: |Siight. 
| too clayey. | shrink-swell. | shrink-swell. | shrink-swell. | low strength. | 
| | | | | | 
25C*: | | | | | | 
Gowdy------------ | Severe: |Moderate: | Severe: | Severe: |Moderate: |Moderate: 
| cutbanks cave.| slope. | shrink-swell. | slope. | slope, | droughty, 
| 1 | | | frost action. | slope. 
| | | | | | 
Perrinton-------- | Moderate: [Moderate: |Moderate: | Severe: |Severe: |Moderate: 
| too clayey, | shrink-swell, | slope, | slope. | low strength. | slope. 
| slope. | slope. | shrink-swell. | | | 
| | | [ | Ι 
25D*, 25E*: l | 1 | | l 
Gowdy------------ | Severe: | Severe: | Severe: | Severe: | Severe: |Severe: 
| eutbanks cave,| slope. | slope, | slope. | siope. | slope. 
| slope. [ | shrink-swell. | 1 | 
| | | | | | 
Perrinton-------- | Severe: | Severe: | Severe: | Severe: {Severe: | Severe: 
| slope. | slope. | slope. | slope. | low strength, | slope. 
| | | | | slope. | 
1 | | | | 1 
26A*: | | | | | | 
Arkona----------- [Severe: | Severe: | Severe: | Severe: | Moderate: |Moderate: 
| cutbanks cave,| wetness. | wetness, | wetness. | wetness, | wetness, 
| wetness. I | shrink-swell. | | frost action. | droughty. 
! l I | | | 
Ithaca----------- | Severe: | Severe: | Severe: | Severe: | Severe: | Moderate: 
| wetness. | wetness. | wetness. | wetness. | low strength, | wetness. 
| 
| 
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| | | | | 
Soil name and | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
map symbol | excavations | without | with | commercial | and streets | landscaping 
4 Ι basements | basements II buildings I | 
| | | | 1 | 
| | ] | | | 
27B* | | | | | | 
Arkona----------- | Severe: | Severe: | Severe: | Severe: |Moderate: |Moderate: 
| cutbanks cave,| wetness. | wetness, | wetness. | wetness, | wetness, 
| wetness. | | shrink-swell. | | frost action. | droughty. 
| | | | | | 
Del Rey---------- | Severe: | Severe: | Severe: |Severe: |Severe: [Moderate: 
| wetness. | wetness. | wetness. | wetness. | low strength, | wetness. 
| | | | | frost action. | 
| | | | | 1 
28B--------------- | Severe: | Slight------ | Slight--------- |Slight--------- |Moderate: |Moderate: 
Fern | eutbanks cave. | I | | frost action. | droughty. 
| ) | | | | 
28C--------------- | Severe: |Moderate: |Moderate: | Severe: iModerate: | Moderate: 
Fern | eutbanks cave.| slope. | slope. | slope. | slope, | droughty, 
| | | 1 | frost action. | slope. 
| | | | | | 
28D--------------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
Fern | eutbanks cave,| slope. | slope. | slope. | slope. | slope. 
| slope. | | | | | 
| | | | | | 
29A--------------- | Severe: |Severe: | Severe: |Severe: |Severe: |Moderate: 
Dixboro | cutbanks cave,| wetness. | wetness. | wetness. | frost action. | wetness. 
| wetness. | I | ἰ | 
| | | | | | 
30---------------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe 
Lamson | eutbanks cave,| ponding. | ponding. | ponding. | ponding, | ponding, 
| ponding. | | | | frost action. | excess humus. 
| | | | | | 
35B*: | I | | | | 
Alvin------------ | Severe: |Slight------ |Slight--------- |Slight--------- | Moderate: [Slight 
| cutbanks cave. | | | | frost action. | 
| | | 1 | | 
Spinks----------- | Severe: |Slight------ |Slight--------- |Slight--------- |Slight--------- |Moderate: 
| cutbanks cave. | | | | | droughty. 
| | | | | | 
3503: | | | | | | 
Alvin------------ | Severe: |Moderate: |Moderate: | Severe: |Moderate: |Moderate: 
| cutbanks cave.| slope. | slope. | slope. | slope, | slope. 
| | | | | frost action. | 
| | | | | | 
Spinks----------- | Severe: |Moderate: I|Moderate: ] Severe: |Moderate: |Moderate: 
| cutbanks cave.| slope. | slope. | slope. | slope. | droughty, 
| | | | | | slope. 
| | | | | | 
35D*: \ | | | | | 
Alvin------------ | Severe: |Severe: | Severe | Severe: | Severe: | Severe: 
| cutbanks cave,| slope. | slope | slope. | slope. | slope. 
| slope. | 1 | | | 
| | | I I | 
Spinks----------- | Severe: |Severe: | Severe | Severe: | Severe: | Severe: 
| cutbanks cave,| slope. | slope | slope. ] slope. | slope. 
| slope. | | | | | 
| | | | | | 
36A--------------- |Severe: | Severe: | Severe: | Severe: | Severe: | Moderate: 
Del Rey | wetness. | wetness. | wetness | wetness. | low strength, | wetness. 
{ { | | | frost action. | 
| I | | | | 
37A--------------- | Severe: | Severe: | Severe: | Severe: |Moderate: | Severe: 
Altmar | cutbanks cave,| wetness. | wetness. | wetness. | wetness, | droughty. 
| wetness. | | I | frost action. | 
| | | 
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| J | | | | 
Soil name and | Shallow | Dwellings | Dwellings 1 Small | Local roads | Lawns and 
map symbol | excavations | without | with ] commercial | and streets | landscaping 
l | basements | basements | buildings | I 
| | Í | | | 
| | | | | | 
38B* | | | | | | 
Spinks----------- | Severe: | S1ight--------- |Slight--------- JSlight--------- [Slight--------- |Moderate: 
| cutbanks cave. | l | | | droughty. 
| | | | | | 
Okee------------- | Severe: |Slight--------- | Slight--------- | Slight--------- | Slight--------- | Moderate: 
| cutbanks cave. | | | l | large stones, 
| | | | | | droughty. 
| | | | | | 
38c*: | | | | | | 
Spinks----------- | Severe: |Moderate: |Moderate: | Severe: | Moderate: |Moderate: 
| cutbanks cave.| slope. | slope. { slope. | slope. | droughty, 
I I | | | | slope. 
| | | | | | 
Okee------------- | Severe: {Moderate: |Moderate: | Severe: |Moderate: [Moderate : 
| cutbanks cave.| slope. | slope. | slope. | slope. | large stones, 
| | I | | | droughty, 
I | | | | | slope. 
| | | | | | 
38D*, 38E*: | | | | | | 
Spinks----------- |I Severe: | Severe: | Severe | Severe: |Severe: | Severe: 
| cutbanks cave,| slope. | slope | slope. | slope. | slope. 
| slope. | | | | | 
| | | | I | 
Okee------------- | Severe: |Severe: | Severe | Severe: | Severe: | Severe: 
| cutbanks cave, | slope. | slope | slope. | slope. | slope. 
{ slope. | | | | | 
| | | | | | 
40B*: | | | | | | 
Coloma----------- |Severe: |Slight--------- [Slight--------- |Slight--------- | Slight--------- | Severe: 
| eutbanks cave.| | | | | droughty. 
| | | | | | 
Toogood---------- | Severe: |Slight--------- |Slight--------- |S1ight--------- [Slight--------- |Moderate: 
| cutbanks cave. | l I | | droughty. 
| | | | | | 
ሪዐሮ። ፡ | | | | ] | 
Coloma----------- | Severe: (Moderate: |Moderate: | Severe: |Moderate: | Severe: 
| cutbanks cave.| slope. | slope. | slope. | slope. | droughty. 
| | | | | | 
Toogood---------- [Severe: |Moderate: |Moderate: | Severe: |Moderate: | Moderate: 
| eutbanks cave.| slope. | slope. | slope. | slope. | droughty, 
| | | | | | slope. 
| | | | | | 
40D*: ! | | | | | 
Coloma----------- | Severe: |Severe: | Severe: | Severe: | Severe: | Severe: 
| cutbanks cave,| slope. | slope. | slope. | slope. | droughty, 
| slope. | l I | | slope. 
| | | | | | 
Toogood---------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
| eutbanks cave, | slope. | slope. | slope. | slope. | slope. 
| slope. | I | | | 
| | | | | | 
41---------------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
Granby | cutbanks cave,| ponding. | ponding. | ponding. | ponding. | ponding. 
| ponding. | | l | | 
| | | | | | 
42B*: l | | | | | 
Spinks----------- | Severe: |Slight--------- |Slight--------- |Slight-------- -|Slight--------- |Moderate: 
| cutbanks cave. | | | | | droughty. 
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| | | | | | 
Soil name and | Shallow | Dwellings | Dwellings l Small | Local roads | Lawns and 
map symbol | excavations | without | with | commercial | and streets | landscaping 
| | basements | basements I buildings I I 
| | | | | | 
| | l | | | 
42B*: [ | | | | | 
Remus------------ | Slight --------- | Slight--------- | Slight--------- \Slight--------- IModerate: |Moderate: 
| | | | | frost action. | large stones, 
| | | | | | droughty. 
| | | | | | 
Fern------------- | Severe: |Slight--------- |Slight--------- |Slight--------- |Moderate: |Moderate: 
| eutbanks cave. | | | | frost action. | droughty, 
| | | | 1 | too sandy. 
| | | | | | 
42C*: | | | | | | 
Spinks----------- | Severe: |Moderate: | Moderate: | Severe: IModerate: |Moderate: 
| cutbanks cave.| slope. | slope. | slope. | slope. | droughty, 
| | | | | | slope. 
\ | | | | | 
Remus------------ | Severe: | Severe: | Severe: | Severe: |Severe: | Severe: 
| slope. | slope. | slope. | slope. | slope. | slope. 
| | | | | | 
Fern------------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
| cutbanks cave, | slope. | slope. | slope. | slope. | slope. 
| slope. | | | | | 
| | | | | | 
42D*, 42E*: | | | | | | 
Spinks----------- |Severe: | Severe | Sevexe: | Severe: | Severe: | Severe: 
| cutbanks cave,| slope | slope. | slope. | slope. | slope. 
| slope. | | | | | 
| | ' I | | 
Remus------------ | Severe: | Severe | Severe: | Severe: | Severe: | Severe: 
| slope. | slope | slope. | slope. | slope. | slope. 
| | | | | | 
Fern------------- | Severe: | Severe | Severe: | Severe: | Severe: | Severe: 
| cutbanks cave,| slope | slope. | slope. | slope. | slope. 
| slope. | | | | | 
| 1 | | | | 
43B--------------- | Severe: | Slight--------- |Slight--------- | Slight--------- | Slight--------- |Moderate: 
Spinks | cutbanks cave. | | | | | droughty. 
| | I | | | 
43C--------------- |Severe: |Moderate: | Moderate: | Severe: | Moderate: | Moderate: 
Spinks | eutbanks cave.| slope. | slope. | slope. | slope. | droughty, 
| | | | | | slope. 
1 | | | | 1 
43D, 43E---------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
Spinks | cutbanks cave,| slope. | slope. | slope. | slope. | slope. 
| slope. I | | | [ 
| | | | | | 
44B--------------- | Severe: | Severe | Severe: |Severe: (Moderate: |Moderate: 
Thetford | cutbanks cave,| wetness | wetness. | wetness. | wetness, | wetness, 
| wetness. | | | | frost action. | droughty. 
| | | | | | 
45B*: [ | | | | | 
Spinks----------- | Severe: [S1light--------- |Slight--------- |Slight--------- |Slight--------- | Moderate: 
| cutbanks cave. | | | | | droughty. 
| | | | | | 
Benona----------- | Severe: |Slight--------- | Slight--------- | Slight--------- |Slight---------|Moderate: 
| cutbanks cave. | | | | | droughty, 
| | | | I | too sandy. 
| | | | | | 
4563: 1 | | | | 1 
Spinks----------- | Severe: | Moderate: |Moderate: | Severe: | Moderate: | Moderate: 
| cutbanks cave.| slope. | slope. | slope. | slope. | droughty, 
| | | | | | slope. 
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| | | | | | 
Soil name and | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
map symbol | excavations | without | with ] commercial | and streets | landscaping 
| | basements | basements | buildings | l 
| | | l | | 
| | | | | | 
45C*: | | | | | | 
Benona----------- | Severe: [Mederate: |Moderate: | Severe |Moderate: ]|Moderate: 
| cutbanks cave.| slope. | slope. | slope | slope. | droughty, 
| | | | | | slope, 
I | l I | | too sandy. 
| | | | | | 
45D*, 45E*, 45F*: | | | l | | 
Spinks----------- | Severe: | Severe: | Severe: [Severe | Severe: | Severe: 
| cutbanks cave,| slope. | slope. | slope | slope. | slope. 
| slope. | | | | | 
| | | | | | 
Benona----------- | Severe: | Severe: | Severe: | Severe | Severe: | Severe: 
| cutbanks cave,| slope. | slope. | slope | slope. | slope. 
| slope. | | | | | 
| | | | | | 
46B--------------- | Severe: |Slight------ |Slight--------- JSlight--------- |Slight--------- | Severe: 
Grattan | cutbanks cave.| [ | | | droughty. 
| | | | | | 
48A*: | | | | | | 
Saugatuck-------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
| cemented pan, | wetness. | wetness, | wetness. | wetness. | wetness, 
| cutbanks cave, | | cemented pan. | I | cemented pan. 
| wetness. | | | t | 
| | | | I | 
Jebavy----------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
| cemented pan, | ponding. | ponding, | ponding. | ponding. | ponding, 
| eutbanks cave,| | cemented pan. | | | droughty, 
| ponding. I I | | { cemented pan. 
| | | | | | 
495, 49B3--------- |Severe: JSlight------ [Slight--------- |S1ight--------- |Slight--------- | Severe: 
Grattan | cutbanks cave. | | | | | droughty. 
| | | | | J 
49C, 49C3--------- | Severe: |Moderate: |Moderate: | Severe: |Moderate: |Severe: 
Grattan | cutbanks cave.| slope. | slope. | slope. | slope. | droughty. 
| | | | | | 
495, 49F---------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
Grattan | cutbanks cave, | slope. | slope. | slope. | slope. | droughty, 
| slope. | J | I | slope. 
| | | | | | 
50B--------------- | Severe: |Moderate: | Severe: |Moderate: |Moderate: |Moderate: 
Covert | cutbanks cave, | wetness. | wetness. | wetness. | wetness. |. droughty, 
| wetness. | I | | | too sandy. 
| | I | | | 
51B--------------- |Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
Pipestone | cutbanks cave, | wetness. | wetness. | wetness. | wetness. | wetness, 
| wetness. | | | [ 
| | | | | | 
52---------------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
Granby | cutbanks cave,| ponding. | ponding. | ponding. | ponding. | ponding. 
| ponding. [ | | | | 
| | | | | | 
53B--------------- | Severe: {Slight------ IS1iíght--------- | Slight--------- |S1ight--------- | Severe: 
Grattan | cutbanks cave. | | | | | droughty. 
| | | | | | 
53C--------------- | Severe: |Moderate: |Moderate: | Severe: |Moderate: | Severe: 
Grattan | cutbanks cave.| slope. | slope. | slope. | slope. | droughty. 
| | | | | | 
S6B--------------- |Severe: | 51ight------ | Slight--------- | Slight--------- | Slight--------- |Moderate: 
Benona | cutbanks cave. | I J | | droughty, 
| | | | | | too sandy. 
| 
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| | | | | | 
Soil name and | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
map symbol | excavations | without | with | commercial | and streets | landscaping 

| | basements | basements | buildings | I 

| | | | | | 

| | | | | | 
56C--------------- | Severe: |Moderate: |Moderate: | Severe |Moderate: |Moderate: 
Benona | cutbanks cave.| slope. | slope. | slope | slope. | droughty, 

| | | | | | slope, 

| | I | | | too sandy. 

| | | | | | 
56E--------------- | Severe: | Severe: | Severe | Severe | Severe: | Severe: 
Benona | cutbanks cave,| slope. | slope | slope | slope | slope. 

| slope. | | | | | 

| | | | | | 
57C--------------- | Severe: | Moderate: |Moderate: | Severe |Moderate: |Moderate: 
Nordhouse | cutbanks cave.| slope. | slope. | slope | slope. | droughty, 

| | | I I | slope. 

| | | | | | 
57F--------------- | Severe: | Severe | Severe | Severe | Severe: | Severe: 
Nordhouse | cutbanks cave,| slope | slope | slope | slope | slope. 

| slope. | | | | | 

| | | | I | 
58---------------- | Severe: | Severe: | Severe: | Severe | Severe | Severe: 
Kingsville | cutbanks cave,| ponding | ponding | ponding | ponding | ponding. 

| ponding. | | | | | 

| | | | | | 
59B--------------- | Severe: |Slight--------- | Slight--------- | S1ight--------- | S1ight--------- | Moderate: 
Benona | cutbanks cave. | I | | | droughty, 

| | | | | | too sandy. 

| | | | | | 
59c--------------- | Severe: (Moderate: |Moderate: | Severe: |Moderate: |Moderate: 
Benona | cutbanks cave.| slope. | slope. | slope. | slope. | droughty, 

| | | | | | slope, 

| | | | | | too sandy. 

| | | | | | 
59E--------------- | Severe: |Severe: |Severe: | Severe: | Severe: | Severe: 
Benona | cutbanks cave, | slope | slope. | slope. | slope. | slope. 

| slope. | | | | | 

| | | | | | 
60B--------------- |Severe: |Slight--------- [S1ight--------- | Slight --------- |S1ight--------- | Severe: 
Coloma | cutbanks cave.| I | | | droughty. 

| | | | | | 
60C--------------- | Severe: | Moderate: |Moderate: | Severe: |Moderate: | Severe: 
Coloma | cutbanks cave.| slope. | slope. | slope. | slope. | droughty. 

| | | | | | 
60E--------------- | Severe: |Severe: |Severe: | Severe: | Severe: | Severe: 
Coloma | cutbanks cave,| slope. | slope. | slope. | slope. | droughty, 

| slope. | | | | | slope. 

| | | | | | 
6፲8-መመመመመመመመመመመ መመ | Severe: |Slight--------- | Slight ------~--- | Slight --------- |Slight--------- |Moderate: 
Epworth | cutbanks cave. | | | | | droughty. 

| | | | | | 
61c--------------- | Severe: |Moderate: |Moderate: |Severe: |Moderate: |Moderate: 
Epworth | cutbanks cave.| slope. | slope. | slope. | slope. | droughty, 

| | | | | | slope. 

| | | | | | 
61E-------~------- | Severe: | Severe | Severe: | Severe: |Severe:. | Severe: 
Epworth | cutbanks cave,| slope | slope. | slope. | slope. | slope. 

| slope. | | | | | 

| | | | | | 
62B--------------- | Severe: |S1ight--------- | S1ight--------- | Slight --------- |Slight--------- | Severe: 
Plainfield | eutbanks cave. | | | | | droughty. 

| | | | | | 
62C--------------- | Severe: |Moderate: |Moderate: | Severe: |Moderate: | Severe: 
Plainfield | cutbanks cave.| slope. | slope. | slope. | slope. | droughty. 


See footnote at end of table. 
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| | | | | | 
Soil name and | Shallow | Dwellings I Dwellings | Small | Local roads | Lawns and 
map symbol | excavations | without I with | commercial | and streets | landscaping 
| | basements I basements I buildings I 
| | | | | | 
| | | | | | 
65---------------- | Severe: {Severe: | Severe: | Severe: | Severe: | Severe: 
Sloan | wetness. | flooding, | flooding, | flooding, | low strength, | wetness, 
| | wetness. | wetness. { wetness. | wetness, | flooding. 
| | | J | flooding. I 
| | | | | | 
67---------------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
Cohoctah | cutbanks cave,| flooding, | flooding, | flooding, | wetness, | wetness. 
| wetness. | wetness. | wetness. | wetness. | flooding, | 
| | |] l | frost action. | 
J | | | | | 
68---------------- | Severe: | Severe: | Severe: | Severe: | Severe: |Moderate: 
Algansee | cutbanks cave, | flooding, | flooding, | flooding, | flooding. { wetness, 
| wetness. | wetness. | wetness. { wetness. I | droughty, 
| | | | | | flooding. 
| | | | | | 
Ἴθ---------------- | Severe: | Severe: | Severe: | Severe: |Severe: | Severe: 
Glendora | cutbanks cave, | flooding, | flooding, | flooding, | wetness, | wetness. 
| wetness. |) wetness. { wetness. | wetness. | flooding. 
| | | | | | 
ταν: | | | | | | 
Houghton--------- | Severe: | Severe: | Severe | Severe: | Severe: | Severe: 
| ponding, | subsides, | subsides, | subsides, { subsides, | excess humus, 
| excess humus. | ponding, | ponding, | ponding, | ponding, | ponding. 
| | low strength. | low strength. | low strength. | frost action. | 
I | | | | | 
Carlisle--------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
| | excess humus, | subsides, | subsides, | subsides, | subsides, | ponding, 
1. ponding. | ponding, | ponding, | ponding, | ponding, | excess humus. 
| | low strength. | low strength. | low strength. | frost action. | 
| | | l | | 
72---------------- | Severe: JSevere: | Severe: | Severe: | Severe: | Severe: 
Adrian | cutbanks cave,| subsides, | subsides, | subsides, | subsides, | ponding, 
| excess humus, | ponding, | ponding. | ponding, | ponding, | excess humus. 
| ponding. | low strength. | | low strength. | frost action. | 
I | | | | | 
Ἴβ---------------- J| Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
Palms | excess humus, | subsides, | subsides, | subsides, | subsides, | ponding, 
| ponding. | ponding, | ponding. | ponding, | ponding, | excess humus. 
| | low strength. | [ low strength. | frost action. | 
| | | | | | 
75---------------- |Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
Martisco | ponding. | ponding, | ponding | ponding, | ponding, | ponding, 
| | low strength. | | low strength. | frost action. | excess humus. 
| | | | | | 
Ἴ]---------------- |Severe: |Severe: |Severe: |Severe: |Severe: | Severe: 
Napoleon | excess humus, | subsides, | subsides, | subsides, | subsides, ] too acid, 
| ponding. | ponding, | ponding, | ponding, | ponding, | ponding, 
| | low strength. { low strength. | low strength. | frost action. | excess humus. 
l | | | | | 
83*: | | | | | | 
Histosols-------- | Severe: | Severe: | Severe: |Severe: lI Severe: | Severe: 
| excess humus, | ponding, | pending. | ponding, | ponding, | ponding, 
| ponding. | low strength. | | low strength. | frost action. | excess humus. 
| | | | | | 
Aquents---------- | Severe: | Severe: | Severe: | Severe: | Severe: [Severe: 
| ponding. | ponding. | ponding. | ponding. | ponding, | ponding. 
| { | I | frost action. | 
| | | | | | 
B4F*: | | | | | | 
Dune land. | | | | I | 
| | [ | | | 


See footnote at end of table. 
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| | | | | | 
Soil name and | Shallow I Dwellings | Dwellings | Small | Local roads | Lawns and 
map symbol | excavations | without | with | commercial | and streets | landscaping 
| | basements | basements | buildings { | 
| | | | | | 
| | | | | | 
ፀ4ጅ።; | | | | | | 
Quartzipsamments- |Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
| cutbanks cave,| slope. | slope. | slope. | slope. | droughty, 
| slope. | | | | | slope. 
| | | ] | | 
Psammaquents----- | Severe: | Severe: | Severe: | Severe: {Severe: | Severe: 
| cutbanks cave,| ponding. | ponding. | ponding. | ponding. | ponding. 
| ponding. | | | | : | 
| | | | | | 
85F*: | | | | | | 
Udorthents------- |Variable------- | Variable------- |Variable------- |Variable------- |Variable------- |Variable. 
| | | | | | 
Quartzipsamments- |Severe: |Severe: | Severe: | Severe: | Severe: | Severe: 
| cutbanks cave,| slope. | slope. | slope. | slope. | droughty, 
| slope. | | | | | slope. 
| | | | | | 
B6F*: | | | | | | 
Dune land. | | | | | 
| | | | | | 
Quart zipsamments-|Severe: |Severe: | Severe: | Severe: | Severe: | Severe: 
| cutbanks cave,| slope. | slope. | slope. | slope. | droughty, 
| slope. | | | | | slope. 
| | | | | | 
87. | | | | | | 
Beaches | | I | | | 
| | | | | | 
B8RAR----—-=- ore | Severe: | Slight--------- | Slight--------- |Slight--------- |Slight--------- |Moderate: 
Udipsamments | cutbanks cave. | I | | | droughty. 
| | | | | | 
89A--------------- |Variable------- |Variable------- |Variable------- |Variable------- |Variable------- | Variable. 
Udorthents I | | | | 
| | | | | | 
91. | I | | | | 
Pits, sand and | I | | | 
gravel | | | | | | 
| | | | | | 
መመመ መመመ ው መመመ | Severe: |Slight---------|Slight---------|Slight---------|Slight--------- |Moderate: 
Chelsea | cutbanks cave. | I | | | droughty. 
| | | | | | 
መመመ መመመመመመመመም መ= |Severe: |Moderate: |Moderate: | Severe: {Moderate: |Moderate: 
Chelsea | cutbanks cave.| slope. | slope. | slope. | slope. | droughty, 
| I | | | | slope. 
| | | | | | 
: | | | | | | 
Spinks----------- |Severe: |Slight--------- |Slight--------- | Slight --------- |Slight--------- | Moderate: 
| cutbanks cave. | | | | | droughty. 
| | | | ] | 
Tekenink--------- | Severe: |Slight--------- | Slight --------- | Slight --------- |Moderate: IModerate: 
| cutbanks cave. | I | | frost action. | large stones, 
| | | | | | droughty. 
| | | | | | 
: | | | | | | 
Spinks----------- | Severe: |Moderate: |Moderate: | Severe: |Moderate: |Moderate: 
| cutbanks cave.| slope. | slope. | slope | slope. | droughty, 
| | | | | | slope. 
| | | | | | 
Tekenink--------- | Severe: |Moderate: |Moderate: | Severe |Moderate: |Moderate: 
| cutbanks cave.| slope. | slope. | slope. | slope, | large stones, 
| I I | | frost action. | droughty, 
| | | | | | slope. 
| | | | | | 
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| | | | | | 
Soil name and | Shallow | Dwellings | Dwellings l Small | Local roads | Lawns and 
map symbol | excavations | without | with | commercial | and streets | landscaping 
l I basements | basements | buildings i | 
| | | | | | 
| | | | | | 
96D*, 96E*: | | [ | | | 
Spinks----------- lSevere: |Severe: | Severe: | Severe: | Severe: |Severe 
| cutbanks cave,| slope. | slope. | slope. | slope. [ slope 
| slope. | | J | | 
| | | | | | 
Tekenink--------- | Severe: |Severe: | Severe: | Severe: | Severe: | Severe 
| cutbanks cave,| slope. | slope. | slope. | slope. | slope 
| slope. | | | | | 
| | I | | | 
97*: I | | | | | 
Kerston---------- [Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
| cutbanks cave,| subsides, | subsides, | subsides, | subsides, | ponding, 
| excess humus, | flooding, | flooding, | flooding, | ponding, | flooding, 
| ponding. | ponding. | ponding. | ponding. | flooding. | excess humus. 
l I | | | | 
Carlisle--------- | Severe: | Severe: | Severe: | Severe: | Severe: [ Severe: 
| excess humus, | flooding, | flooding, | flooding, | ponding, { ponding, 
| ponding. | ponding, { ponding, | ponding, | flooding, | flooding, 
| | subsides. | subsides. | subsides. | subsides. | excess humus. 
| | | | | | 
98B*: l | l | | | 
Spinks----------- | Severe: | Slight--------- |Slight--------- IS1ight--------- {Slight --------- |Moderate: 
| cutbanks cave. | | | | | droughty. 
| | | | | I 
Scalley---------- |Severe: |Slight--------- | Slight ---~------ | Slight ---~----- |Moderate: |Slight. 
| cutbanks cave. | | | | frost action. | 
| l | | | | 
98C*: | | | | | | 
Spinks----------- | Severe: |Moderate: |Moderate: |Severe: |Moderate: |Moderate: 
| cutbanks cave.| slope. | slope. | slope. | slope. | droughty, 
| | | | | | slope. 
| | | | | ] 
Scalley---------- | Severe: |Moderate: |Moderate: | Severe: |Moderate: {Moderate: 
| cutbanks cave.| slope. | slope. | slope. [ slope, | slope. 
| | Ι | | frost action. | 
| | | | | | 
98D*: | | | | | | 
Spinks----------- | Severe: | Severe | Severe: | Severe: l Severe: | Severe: 
| cutbanks cave,| slope | slope. | slope. | slope. | slope. 
| slope. | | | | 
| | | | | | 
Scalley---------- | Severe: [Severe | Severe: | Severe: | Severe: |Severe: 
| cutbanks cave, | slope | slope. | slope. | slope. | slope. 
| slope. | | | | | 
l | | | | | 
99B*: | | | | | | 
Nappanee--------- | Severe: | Severe: | Severe: | Severe: | Severe: |Moderate: 
| wetness. | wetness | wetness. | wetness. | low strength. | wetness, 
I [ [ | | | droughty. 
| | | | | | 
Hoytville-------- | Severe: | Severe | Severe: | Severe: {Severe: | Severe: 
| ponding. | ponding, | ponding, | ponding, | shrink-swell, | ponding. 
| | shrink-swell. | shrink-swell. | shrink-swell. | low strength, | 
| | | | | ponding. l 
| | | | l | 
100B-------------- | Severe: | Severe: | Severe: {Severe: |Severe: |Moderate: 
Nappanee | wetness. | wetness. | wetness. | wetness. | low strength. | wetness, 
| | | | | | droughty. 
| 


See footnote at end of table. 
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| | | | | | 
Soil name and | Shallow I Dwellings | Dwellings | Small | Local roads | Lawns and 
map symbol | excavations | without | with | commercial | and streets | landscaping 
| | basements | basements | buildings | | 
| | | | | | 
| | | | | | 
101B------------ |Moderate: | Severe: |Severe: | Severe: | Severe: (Slight. 
Claybanks | too clayey. | shrink-swell. | shrink-swell. | shrink-swell. | shrink-swell, | 
| | | | | low strength. | 
| | | | | | 
101C------------ |Moderate: | Severe: | Severe: | Severe: | Severe: |Moderate: 
Claybanks | too clayey, | shrink-swell. | shrink-swell. | shrink-swell, | shrink-swell, | slope. 
| slope. | l | slope. | low strength. | 
| ] | | | | 
210B*----------- | Severe: |S1ight--------- |Slight--------- |Slight--------- |Slight--------- |Moderate: 
Typic | cutbanks cave. | | | I | droughty, 
Udipsamments | | I | | | too sandy. 
| | | | | | 
210c*----------- | Severe: | Moderate: |Moderate: | Severe |Moderate: |Moderate: 
Typic | cutbanks cave.| slope. | slope. | slope | slope. | droughty, 
Udipsamments | | I | | | slope, 
| | | | | | too sandy. 
| | | | | l 
210D*----------- | Severe: | Severe | Severe: | Severe: | Severe: | Severe: 
Typic | cutbanks cave,| slope | slope. | slope. | slope. | slope. 
Udipsamments | slope. | | I | | 
| | | | | | 
211B*----------- | Severe: |Slight--------- [S1ight------5-- |Sligh&--------- |Slight--------- |Moderate: 
Typic | cutbanks cave. | l | | | droughty, 
Udipsamments | | | | | | too sandy. 
| | | | | | 
211C*----------- | Severe: | Severe | Severe: | Severe: | Severe: | Severe: 
Typic | cutbanks cave,| slope | slope. | slope. | slope. | slope. 
Udipsamments | slope. | | | | 
| | | | | ] 
212B*----------- | Severe: |Slight--------- |Moderate: | Slight--------- |Slight--------- | Moderate: 
Typic | cutbanks cave. | | wetness. | | | droughty, 
Udipsamments | | l | | | too sandy. 
| | | | | | 
213B*----------- | Severe: |Slight--------- |Slight--------- | Slight --------- | Sliaght--------- |Moderate: 
Argic | cutbanks cave.| | I | | droughty, 
Udipsamments | I | I l | too sandy. 
| | | | | | 
213C*----------- | Severe: |Moderate: |Moderate: | Severe: |Moderate: (Moderate: 
Argic | cutbanks cave.| slope. | slope. | slope. | slope. | droughty, 
Udipsamments l | | | | | slope, 
| | l | | | too sandy. 
I | | | | | . 
213D*----------- |Severe: | Severe: | Severe: | Severe: | Severe | Severe: 
Argic | cutbanks cave,| slope. | slope. | slope. | slope | slope. 
Udipsamments | slope. | I l | | 
| | | | | | 
220B*----------- | Severe: |Slight--------- | Slight--------- |Slight--------- | Slight--------- | Moderate: 
Entic | cutbanks cave. | | | | | droughty, 
Haplorthods, Ι | | | | | too sandy. 
sandy | | | | | | 
| | | | | | 
220C*----------- | Severe: |Moderate: |Moderate: | Severe: | Moderate: |Moderate: 
Entic | cutbanks cave.| slope. | slope. | slope. | slope. | droughty, 
Haplorthods, | | | | | | slope, 
sandy | | | | | | too sandy. 
| | | | | | 
220D*, 220E*------|Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
Entic | cutbanks cave,| slope. | slope. | slope. | slope. | slope. 
Haplorthods, | slope. l | | | | 
sandy | | | | | | 
| | | | | | 


See footnote at end of table. 
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| | | | | | 
Soil name and | Shallow | Dwellings | Dwellings { Small | Local roads | Lawns and 
map symbol | excavations | without | with | commercial | and streets | landscaping 
l | basements | basements | buildings l | 
| | | | | I 
| | | | | | 
221B*------------- | Severe: JSlight--------- | Slight--------- |S1ight--------- | S1ight--------- |Moderate: 
Entic { cutbanks cave. | | | | | droughty, 
Haplorthods, | | | ] | { too sandy. 
sandy | | | | | | 
I I I | | | 
221C*------------- |Severe: |Moderate: |Moderate: | Severe: |Moderate: | Moderate: 
Entic | cutbanks cave.| slope. | slope. | slope. | slope. | droughty, 
Haplorthods, I I | | l | slope, 
sandy | | | | | | too sandy. 
| | | | | | 
221D*, 221E*------ |Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
Entic | cutbanks cave,| slope. | slope. | slope. ] slope. | slope. 
Haplorthods, | slope. 1 I { | 
sandy | | | | | | 
! | | | | | 
222B*------------- | Severe: | S1ight--------- |Moderate: | S1ight--------- | S1ight--------- {Moderate: 
Entic | cutbanks cave. | | wetness. | | | droughty, 
Haplorthods, I | | | 1 | too sandy. 
sandy | | | | | I 
| | | | | ! 
222C*------------- | Severe: Moderate: |Moderate: | Severe: [Moderate: |Moderate: 
Entic | cutbanks cave.| slope. | wetness, | slope. | slope. | droughty, 
Haplorthods, j | | slope. | I { slope, 
sandy I | | ( I | too sandy. 
I | | | | | 
223B*------------~- | Severe: |Slight--------- | Slight---~----- |Slight--------- |S1ight--------- | Moderate: 
Entic | cutbanks cave. | | | | | droughty, 
Haplorthods, | | | | | | too sandy. 
sandy | | | | | i 
| | | | | | 
223C*------------- | Severe: JModerate: |Moderate: |Severe: |Moderate: IModerate: 
Entic { cutbanks cave.| slope. | slope. { slope. | slope. | droughty, 
Haplorthods, | | | | | | slope, 
sandy I | | | Í { too sandy. 
| | | | | | 
223D*, 223E*------ | Severe: | Severe: | Severe: | Severe: |Severe: |Severe: 
Entic | cutbanks cave,| slope. | slope. | slope. | slope. | slope. 
Haplorthods, | slope. l | | l 
sandy | | 1 | | 
| | | | ] | 
224B*------------- | Severe: |Slight--------- |Moderate: [S1ight--------- |Slight--------- (Moderate: 
Entic | cutbanks cave. | | wetness. | | | droughty, 
Haplorthods, | | | { I | too sandy. 
sandy | ! | | | 
| | | | | | 
225B*------------- | Severe: |Slight--~------ | Slight--------- |S1ight--------- | S1ight--------- |Moderate: 
Entic | cutbanks cave. | I ! | | droughty, 
Haplorthods, | | | | | | too sandy. 
sandy | | | | | 
| | | | | I 
225C*------------- | Severe: | Moderate: |Moderate: | Severe: [Moderate: |Moderate: 
Entic | cutbanks cave.| slope. | slope. | slope. | slope. | droughty, 
Haplorthods, | i | | | | slope, 
sandy ] | | | | | too sandy. 
| | | | I | 
225D*------------- | Severe: | Severe: | Severe: (Severe: |Severe: | Severe: 
Entic | cutbanks cave,| slope. | slope. | slope. | slope. | slope. 
Baplorthods, | slope. | | | | | 
sandy | | | | | | 
| | | | | | 


See footnote at end of table. 
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| | | | | | 
Soil name and | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
map symbol | excavations | without | with | commercial | and streets | landscaping 
| | basements | basements | buildings | | 
| | | | | | 
| | | | | | 
230B*------------- | Severe: |Slight--------- |Slight--------- |Slight--------- |[Slight--------- | Moderate: 
Entic | cutbanks cave. | | | | | droughty, 
Haplorthods, I | | | | | too sandy. 
sandy | | | | | | 
| | | | | | 
230C*------------- | Severe: |Moderate: iModerate: | Severe: |Moderate: |Moderate: 
Entic | cutbanks cave.| slope. | slope. | slope. | slope. | droughty, 
Haplorthods, | | | | | | slope, 
sandy | | [ | | | too sandy. 
l | | | | | 
230D*, 230E*------ | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 
Entic | cutbanks cave,| slope. | slope. | slope. | slope. | slope. 
Haplorthods, | slope. | | | | | 
sandy | | | | | | 
| | | | | | 
231B*: | | | | | | 
Entic | | | | | | 
Haplorthods, | l | | | | 
sandy----------- | Severe: |Slight--------- |S1ight--------- | Slight--------- | Slight--------- | Moderate: 
| cutbanks cave. | | | | | droughty, 
| | | I | | too sandy. 
| | | | | | 
Alfic | | | | | | 
Haplorthods, | | | | | ] 
sandy over loamy|Severe: |Slight--------- |Slight--------- | Slight--------- | Slight--------- I|Moderate: 
| cutbanks cave. | | | | | droughty, 
| | | | I | too sandy. 
| | | | | | 
233B*: | | | | | | 
Alfic | | | ] | | 
Haplorthods, I I | | | 
sandy over loamy|Severe: | Slight ---------~- | Slight--------- |Slight--------- | Slight--------- |Moderate: 
| cutbanks cave. | | | | | droughty, 
| | | | | | too sandy. 
| | | | | | 
Entic | | J | | l 
Haplorthods, | | l | | | 
sandy----------- | Severe: | S1ight--------- | Slight--------- | SIight--------- |Slight--------- |Moderate: 
| cutbanks cave. | | | | | droughty, 
| | | | | | too sandy. 
| | | | | | 
233603: | | | | | | 
Alfic | | | | | | 
Haplorthods, | | | | | | 
sandy over loamy|Severe: |Moderate |Moderate: | Severe: |Moderate: |Moderate: 
| eutbanks cave.| slope. | slope. | slope. | slope. | droughty, 
| | | | | | slope, 
| | | | | | too sandy. 
| | | | | | 
Entic | | | | | | 
Haplorthods, | | | | | | 
sandy----------- | Severe: |Moderate: |Moderate: | Severe: |Moderate: |Moderate: 
| cutbanks cave.| slope. | slope. | slope. | slope. | droughty, 
| | | | | | slope, 
| | | | | | too sandy. 
| | | | | | 
233D*, 233E*: | | | | | | 
Alfic | | | | | | 
Haplorthods, | | l | | | 
sandy over loamy|Severe: | Severe: |Severe: | Severe: | Severe: | Severe: 
| cutbanks cave, | slope. | slope. | slope. | slope. | slope. 
| slope. | | | | | 
| | | | | 


See footnote at end of table. 
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| | | | | | 
Soil name and | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
map symbol | excavations | without ! with { commercial |. and streets | landscaping 
I l basements | basements | buildings | | 
| | | | | | 
| | | | | | 
233D*, 233E*: | | | | | | 
Entic | | | | | | 
Haplorthods, | | | | | | 
sandy----------- | Severe: | Severe: | Severe: |Severe: | Sevexe [Severe: 
| cutbanks cave,| slope. | slope. | slope. | slope | slope. 
| slope. | | | | | 
| | | | | | 
2355*: | | | | | | 
Alfic | | | l | | 
Haplorthods, | J | | | | 
sandy over loamy | 58ሃፍ፲ : | Slight --------- |Slight--------- IS1ight--------- |S1ight--------- | Moderate: 
| cutbanks cave. | | | | | droughty, 
I | | | | | too sandy. 
I | | | | | 
Alfic I I | | | | 
Haplorthods, | | | | | | 
sandy----------- | Severe: |Moderate: | Slight--------- |Moderate: |Severe: (Moderate: 
| cutbanks cave.| shrink-swell. | | shrink-swell. | low strength. | droughty, 
| | | | | | too sandy. 
| | | | | | 
235ፎ* : | | | | | | 
Alfic | | | l | | 
Haplorthods, | | | | | 
sandy over loamy|Severe: [Moderate: |Moderate: | Severe: |Moderate: |Moderate: 
| cutbanks cave.| slope. | slope. | slope. | slope. | droughty, 
| | | | | | slope, 
| | | | | | too sandy. 
| | | | | | 
Alfic | | | | | | 
Haplorthods, | | | | | | 
sandy----------- |Severe: |Moderate: |Moderate: |Severe: | Severe: |Moderate: 
| cutbanks cave.| shrink-swell, | slope. | slope. | low strength. | droughty, 
| | slope. I I | | slope, 
| | I | I | too sandy. 
| | | | | | 
240C*------------- | Severe: |Moderate: |Moderate: |Severe: |Moderate: |Severe: 
Entic | cutbanks cave.| slope. | slope. | slope. | slope. | droughty. 
Haplorthods, | | | | | ] 
sandy | | | | | | 
| | | | | | 
241B*------------- | Severe: | S1ight--------- |Slight------~-- |Slight--------- {Slight--------- |Moderate: 
Entic | cutbanks cave. | | | | | droughty, 
Haplorthods, | | | | | | too sandy. 
sandy | | | | | | 
| Í | | ! | 
245B*------------- | Severe: | Slight---~----- | Slight--------- |Slight--------- | S1ight--------- | Severe: 
Entic | cutbanks cave. | | | | | droughty. 
Haplorthods, I | | | I I 
sandy | | ] | | | 
| | | | | | 
245C*------------- | Severe: |Moderate: |Moderate: | Severe: |Moderate: | Severe: 
Entic | cutbanks cave.| slope. | slope. | slope. | slope. | droughty. 
Haplorthods, | | | | | | 
sandy | | | | | | 
| | | | | | 
245D*------------- | Severe: |Severe: | Severe: |Severe: {Severe: | Severe: 
Entic | cutbanks cave,| slope. | slope. | slope. | slope. | droughty, 
Haplorthods, | slope. I | | | | slope. 
sandy | | | | | | 
| | | I 


See footnote 


at end of table. 
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| | | | ] \ 
Soil name and | Shallow | Dwellings | Dwellings | Small | Local roads | Lawns and 
map symbol | excavations | without | ዝኋቲከ | commercial | and streets | landscaping 

| 1 basements l basements | buildings | | 

| ] | | | | 

| j | | | | 

2501: | | | | | | 

Mollic l \ | | | | 

Psammaquents----|Severe: | Severe: | Severe: | Severe: |Severe: | Severe: 
| eutbanks cave,| flooding, | flooding, | flooding, | ponding, | ponding, 
| ponding. | ponding. | ponding. | ponding. | flooding. | excess humus. 
| | | | | | 

Aquic | | ] | | | 
Udipsamments----|Severe: | Severe: |Severe: | Severe: |Severe: ] Moderate: 

| cutbanks cave, | flooding. { flooding, | flooding. | flooding. | wetness, 
| wetness. | | wetness. { | | droughty, 
| i ' l | | flooding. 
| | | | | ' 

250*: | | | | | | 

Medisaprists, | | | | I | 

euic------------ | Severe: |Severe: | Severe: | Severe: | Severe: | Severe: 
| excess humus, | flooding, | flooding, | flooding, | ponding, | ponding, 
| ponding. | ponding, | ponding. | ponding, | flooding, | excess humus. 
| | low strength. | | low strength. | frost action. | 
\ | | | | | 
262A*------------- | Severe: |Severe: | Severe: | Severe: | Severe: | Severe: 

Aeric | cemented pan, | wetness. | wetness, ] wetness. | wetness. | wetness, 
Haplaquods, | cutbanks cave, | | cemented pan. | | | droughty, 
sandy, ortstein | wetness. | | | | | cemented pan. 

| | l 1 | | 
263A*------------- | Severe: |Moderate: | Severe: |Moderate: |Moderate: Moderate: 

Aquic | cutbanks cave,| wetness. | wetness. | wetness. | wetness. | wetness, 
Udipsamments | wetness. l | | | | droughty, 

| I l I | | too sandy. 
| | | | | I 
272*-------------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe 

Typic | eutbanks cave,| ponding. | ponding. | ponding. | pondin | ponding 
Haplaquods, 1 ponding. 1 | | | : I 
sandy | | | I I l 

| | | | | | 
273*-------------- |Severe: |Severe: | Severe: | Severe: | Severe: | Severe 

Mollic | cutbanks cave,| ponding. | ponding. | ponding. | ponding. | ponding, 

Psammaquents | ponding. | 1 | | | excess humus. 
| | | | | | 
274*-------------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe 

Typic | cutbanks cave,| ponding. | ponding. | ponding. | ponding, | ponding, 
Haplaquolls, | ponding. l 1 | | frost action. | excess humus. 
sandy over loamy| | | | | l 

| | | | | | 
2801: | | | | | | 
Aquents---------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe 

| ponding. | ponding. | ponding. | ponding. | ponding, | ponding. 

| | | | | frost action. | 

| | | | | | 
Histosols-------- |Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 

| excess humus, | ponding, | ponding. | ponding, | ponding, | ponding, 

| ponding. | low strength. | | low strength. | frost action. | excess humus. 

| | | | | | 
281--------------- | Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 

Medisaprists, | ponding. ] ponding. | ponding. | ponding. | ponding, | ponding, 
dysic | | | | | frost action. | excess humus. 

| | ] | | ] 
282--------------- |Severe: | Severe: | Severe: | Severe: | Severe: | Severe: 

Medisaprists, | excess humus, | ponding, | ponding. { ponding, | ponding, | ponding, 
euic | ponding. | low strength. | | low strength. | frost action. | excess humus. 

| | 


* See description of the map unit for composition and behavior characteristics of the map unit. 


334 


(Some terms that describe restrictive soil features are defined in the Glossary. 


"slight," "good," and other terms. Absence of an entry indicates that the soil was not rated. 


TABLE 13.--SANITARY FACILITIES 


Soil Survey 


See text for definitions of 


The 


information in this table indicates the dominant soil condition but does not eliminate the need for 


onsite investigation) 


| | | | [ 
Soil name and [ Septic tank | Sewage lagoon | Trench I Area | Daily cover 
map symbol | absorption | areas | sanitary | sanitary | for landfill 
| fields | | landfill | landfill | 
| | | | | 
| | | | | 
10B----------------- | Severe: (Moderate: | Severe: | Slight----------- [Poor 
Perrinton | percs slowly. | slope. | too clayey. | | too clayey, 
I | | | | hard to pack. 
| | | | | 
10Cc----------------- | Severe: | Severe: | Severe: |Moderate: [Poor: 
Perrinton | percs slowly. | slope. | too clayey. | slope. | too clayey, 
| | | | | hard to pack. 
| | | | | 
10D, 10B------------ |Severe: | Severe: {Severe: |Severe: |Poor: 
Perrinton | percs slowly, | slope. | slope, | slope. | too clayey, 
| slope. | | too clayey. | | hard to pack, 
| | | | | slope. 
| | | | | 
11A----------------- | Severe: |Moderate: | Severe: |Severe: |Poor: 
Ithaca | wetness, | slope. | wetness, | wetness. ] too clayey, 
| peres slowly. I | too clayey. | | hard to pack, 
| | I | | wetness. 
| | | | | 
12------------------ | Severe: |Slight-~--------- | Severe: | Severe: |Poor: 
Bono [ ponding, 1 | ponding, | ponding | too clayey, 
| percs slowly. | | too clayey. | | hard to pack, 
| | | | | ponding. 
| | | | | 
13B----------------- | Severe: |Moderate: |Moderate: | Slight----------- | Fair: 
Marlette | percs slowly. | seepage, | too clayey. | | too clayey. 
| | slope. | | | 
| | | | | 
13C---------------- ~|Severe: |Severe: |\Moderate: |Moderate: |Fair: 
Marlette | percs slowly. | slope. | slope, | slope. Ι too clayey, 
I Í | too clayey. | | slope. 
I | | | | 
13D-------- | Severe: | Severe: |Severe: | Severe: |Poor: 
Marlette | percs slowly, | slope. | slope. | slope. | slope. 
| slope. | | | | 
| | | | | 
14B----------------~ | Severe: | Severe: | Severe: | Severe: | Poor: 
Capac | wetness, ( wetness. | wetness. | wetness. | wetness. 
| peres slowly. | l: | | 
| | | | | 
16B----------------- | Severe: |Moderate: [Slight ~--------~-- |Slight----------- |Good. 
Remus | percs slowly. | slope. I | | 
| | | ! | 
16C----------------- | Severe: | Severe: JModerate: I| Moderate: [Fair: 
Remus | percs slowly. | slope. | slope. | slope. | slope. 
| | | | | 
lep----------------- | Severe: | Severe: | Severe: |Severe: ]Poor: 
Remus | percs slowly, | slope. | slope. | slope. | slope. 
| slope. | | | | 
| | | | | 
17B*: | | | | | 
Marlette----------- | Severe: {Moderate: |Maderate: | Slight ----------- |Fair: 
| percs slowly. | seepage, | too clayey. | | too clayey. 
I | slope. | | | 
| 


) 


See footnote at end of table. 
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| | | | | 
Soil name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
map symbol | absorption | areas I sanitary | sanitary | for landfill 
| fields | | landfill | landfill | 
| | | | | 
l I | | | 
17B* | I | | | 
Fern--------------- [Moderate: | Severe: | Severe: | Severe: |Poor: 
| percs slowly. | seepage. | too sandy. | seepage. | seepage, 
| | 1 | | too sandy. 
| I | | | 
17C*: | I | | | 
Marlette----------- | Severe: | Severe: |Moderate: |Moderate: | Fair: 
| peres slowly. | slope. | slope, | slope. | too clayey, 
| | | too clayey. l | slope. 
I | | | | 
Fern--------------- |Moderate: | Severe: |Severe: |Severe: |Poor: 
| percs slowly. | seepage, | too sandy. | seepage. | seepage, 
| | slope. | | | too sandy. 
| | | | | 
375»: | | | | 
Marlette----------- | Severe: | Severe: | Severe: | Severe: | Poor: 
| peres slowly, | slope. | slope. | slope. | slope. 
| slope. | | | | 
| | | | | 
Fern--------------- | Severe: | Severe: | Severe: | Severe: | Poor: 
| slope. | seepage, | slope, | seepage, | seepage, 
| | slope. | too sandy. | slope. | too sandy, 
| ] | | | slope. 
| | | | | 
1883: | | | | | 
Spinks -----~------- | Slight ----------- | Severe: | Severe: |Severe: |Poor: 
| | seepage. | seepage, | seepage. | seepage, 
| | | too sandy. | | too sandy. 
| | | | | 
Gowdy-------------- | Severe: |Severe: | Severe: | Severe: |Poor: 
| percs slowly, | seepage. | too clayey. | seepage. | too clayey, 
| poor filter. | | | | hard to pack. 
| | ] | | 
1801: | | | | | 
Spinks------------- |Slight----------- | Severe: | Severe: | Severe: |Poor: 
| | seepage, | seepage, | seepage. | seepage, 
I | slope. | too sandy. | | too sandy. 
| | | | | 
Gowdy-------------- | Severe: | Severe: | Severe: | Severe: | Poor: 
| percs slowly, | seepage, | too clayey. | seepage. | too clayey, 
| poor filter. | slope. | | | hard to pack. 
| | | | | 
185።* : | | | | | 
Spinks------------- | Severe: | Severe: | Severe: | Severe: | Poor: 
| slope. | seepage, | seepage, | seepage, | seepage, 
| | slope. | slope, | slope. | too sandy, 
| | | too sandy. | | slope. 
| | | | | 
Gowdy-------------- | Severe: | Severe: | Severe: | Severe: IPoor: 
| Percs slowly, | seepage, | slope, | seepage, | too clayey, 
| Poor filter, | slope. | too clayey. | slope. | hard to pack, 
| slope. | | | | slope: 
| | | | | 
20B*: | | | | | 
Arkport------------ | Slight----------- | Severe: | Severe: |Severe: |Fair 
| | seepage. | seepage, | seepage. | too sandy, 
| | | too sandy. | | thin layer. 
| | | | | 
Chelsea------------ | Severe: | Severe: | Severe: | Severe: | Poor 
| poor filter. | seepage. | seepage, | seepage. | seepage, 
| | | too sandy. l | too sandy. 
l | 
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TABLE 13.--SANITARY FACILITIES--Continued 
| | | | | 
Soil name and | Septic tank | Sewage lagoon | ‘Trench | Area | Daily cover 
map symbol | absorption I areas | sanitary | sanitary | for landfill 
l fields | | landfiil l landfill | 
| | | | | 
| | | | | 
2003: | | | | | 
Arkport------------ |Moderate: | Severe: | Severe: | Severe | Fair: 
| slope. | slope, | seepage, | seepage | slope, 
| | seepage. | too sandy. I | too sandy, 
| | | | | thin layer. 
| | | | | 
Chelsea------------ | Severe: | Severe: | Severe: | Severe | Poor: 
| poor filter. | seepage, | seepage, | seepage. | seepage, 
| | slope. | too sandy. | | too sandy. 
| | | | | 
20D*: | | | | | 
Arkport------------ | Severe: [Severe: | Severe: | Severe |Poor: 
| slope. | slope, | slope, | slope, | slope. 
I | seepage. | seepage, | seepage | 
| | | too sandy. | [ 
| | | | | 
Chelsea------------ | Severe: | Severe: | Severe: | Severe {Poor: 
| poor filter, | seepage, | slope, | slope, | seepage, 
| slope. | slope. | seepage, | seepage | too sandy, 
| | | too sandy. I | slope. 
| | | | I 
21A----------------- | Severe: | Severe: | Severe: | Severe | Poor: 
Freesoil | wetness. | seepage, | seepage, | wetness | too sandy, 
I | wetness. | wetness, | | wetness. 
l | | too sandy. | | 
| | ] | I 
22B----------------- | Severe: | Severe: | Severe: | Severe | Poor: 
Gowdy | percs slowly, | seepage. | too clayey. | seepage. | too clayey, 
| poor filter. l | | | hard to pack. 
| | | | | 
22C----------------- | Severe: | Severe: | Severe: | Severe: | Poor: 
Gowdy | peres slowly, | seepage, | too clayey. | seepage. | too clayey, 
| poor filter. | slope. | | | hard to pack. 
| | I | | 
23A----------------- | Severe: | Severe: | Severe: | Severe: | Poor: 
Arkona | wetness, | seepage. | wetness, | seepage, | too clayey, 
| peres slowly, | | too clayey. | wetness. | hard to pack, 
{ poor filter. | | | | wetness. 
| | | | | 
24------------------ | Severe: | Severe: | Severe: |Severe: | Poor: 
Sickles | ponding, | seepage, | ponding, { seepage, | seepage, 
| Percs slowly, | ponding. | too sandy. | ponding. | too sandy, 
| poor filter. | | | | ponding. 
| | | | | 
25B*: | | ] | l 
Gowdy-------------- | Severe: | Severe: |Severe: | Severe: |Poor: 
| percs slowly, | seepage. | too clayey. | seepage. | too clayey, 
| poor filter. | | | | hard to pack. 
| | | | I 
Perrinton---------- | Severe: |Moderate: |Severe: | Slight-~--------- | Poor: 
| peres slowly. | slope. | too clayey. | | too clayey, 
| | | | | hard to pack. 
| | | | | 
25ር*: | | | | | 
Gowdy-------------- | Severe: | Severe: | Severe: | Severe: (Poor: 
| percs slowly, | seepage, | too clayey. | seepage. | too clayey, 
| poor filter. | slope. | | | hard to pack. 
| | | | | 
Perrinton---------- | Severe: | Severe: | Severe: | Moderate: |Poor: 
| percs slowly. | slope. too clayey. | slope. | too clayey, 


See footnote at end of table. 


| hard to pack. 
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Soil name and 
map symbol 


25D*, 25E*: 


Septic tank 
absorption 
fields 


| Severe: 

| peres slowly, 
| poor filter, 
| slope. 

| 

| Severe: 

| peres slowly, 
| slope. 

| 

| 

| 


| Severe: 

| wetness, 

| peres slowly, 
| poor filter. 
| 

| Severe: 

| wetness, 

| percs slowly. 
| 

| 

| 


|Severe: 

| wetness, 

| percs slowly, 
| poor filter. 
| 

| Severe: 

| wetness, 

| peres slowly. 
| 

| 

|Moderate: 

| percs slowly. 
I 


1 

|Moderate: 

| percs slowly. 
| 

| 

| Severe: 

| peres slowly, 
| slope. 

| 

| 

|Severe: 

| wetness. 

| 

| 

| Severe: 
ponding. 


See footnote at end of table. 


Sewage lagoon 
areas 


Severe: 
seepage, 
slope. 


Severe: 
slope. 


Severe: 
seepage. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| Slight----------- 
| 

| 

| 

| 

| 

| 


Severe: 

| seepage. 
| 

| 

| 
|Moderate: 
| slope. 

| 

| 

| 

|Severe: 

| seepage. 
| 

| 

|Severe: 

| seepage, 
| slope. 

| 

|Severe: 

| seepage, 
| slope. 

| 

| 

|Severe: 

| wetness. 
| 

| 

|Severe: 

| seepage, 
| excess humus, 
| ponding. 


| seepage. 


Trench 
sanitary 
landfill 


Severe: 
slope, 
too clayey. 


Severe: 
slope, 
too clayey. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
] 
| 
] 
| Severe: 
| wetness, 
| too clayey. 
| 
| 
| Severe: 
wetness, 
too clayey. 


Severe: 
wetness, 
too clayey. 


Severe: 
wetness, 
too clayey. 


Severe: 
too sandy. 


Severe: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| too sandy. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 


slope, 
too sandy. 


Severe: 
wetness, 
too sandy. 


Severe: 
seepage, 
ponding. 


Severe: 
seepage, 
too sandy. 


Area 
sanitary 
landfill 


Severe: 
seepage, 
slope. 


Severe: 
slope. 


Severe: 
seepage, 
wetness. 


Severe: 
wetness. 


Severe: 

| seepage, 
| wetness. 
| 

| 

| Severe: 

| wetness. 
| 

| 

| 

|Severe: 

| seepage. 
| 

| 

|Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
wetness. 


Severe: 
seepage, 
ponding. 


Severe: 
seepage. 


Daily cover 
for landfill 


|Poor: 

| too clayey, 

| hard to pack, 
| slope. 

| 

| Poor: 

| too clayey, 

| hard to pack, 
| slope. 

| 

| 

{Poor: 

| too clayey, 

| hard to pack, 
| wetness. 

| 

IPoor: 

| too clayey, 

| hard to pack, 
| wetness. 

I 

| 

|Ροος: 

| too clayey, 

| hard to pack, 
| wetness. 

| 

|Poor: 

| too clayey, 

| hard to pack, 
| wetness. 

| 

|Poor: 

| seepage, 

| too sandy. 

| 

|Poor: 

| seepage, 

| too sandy. 

| 

| Poor: 

| seepage, 

| too sandy, 

| slope. 

| 

| Poor: 

| too sandy, 

| wetness. 

| 

|Poor: 

| ponding, 

| thin layer. 

| 

| 

| 


{Poor: 

| seepage. 
| 

| 
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| | | | | 
Soil name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
map symbol | absorption | areas | sanitary I sanitary | for landfill 
| fields | | landfill | landfill | 
| I | | | 
| | | | | 
35B*: | | | | | 
Spinks------------- |Slight----------- | Severe: JSevere: {Severe {Poor: 
l | seepage. | seepage, | seepage | seepage, 
| | | too sandy. | | too sandy. 
| | | | | 
35C*: | | [ | | 

Alvin-------------- | Moderate: | Severe: | Severe: | Severe |Poor: 
| slope. | seepage, | seepage, | seepage | seepage. 
I | slope. | too sandy. [ 
| | l | | 

Spinks------------- | Moderate: | Severe: | Severe: | Severe | Poor: 
| slope. | seepage, | seepage, ] seepage | seepage, 
| | slope. | too sandy. l | too sandy. 
| | | | | 

35D*: | | | | | 

Alvin-------------- | Severe: | Severe: lSevere: [Severe | Poor: 
| slope. | seepage, | seepage, | seepage, | seepage, 
| | slope. | slope, | slope. | slope. 
| | | too sandy. ! | 
| | | | | 

Spinks------------- | Severe: | Severe: | Severe: |Severe: |Poor: 
| slope. | seepage, | seepage, | seepage, | seepage, 
| | slope. { slope, | slope. | too sandy, 
| | | too sandy. | | slope. 
| | | | | 

36A----------------- | Severe: | Slight ----------- |Severe: lI Severe | Poor: 

Del Rey | wetness, | | wetness, | wetness | too clayey, 
| peres slowly. | | too clayey. | | hard to pack, 
| | | | | wetness. 
| | | | | 

37A----------------- | Severe: | Severe: |Severe: | Severe |Poor: 

Altmar | wetness, | seepage, | seepage, | seepage, | seepage, 
| poor filter. | wetness. | wetness, | wetness. | too sandy, 
| | | too sandy. | | small stones. 
| | | | | 

38B*: | | | | l 

Spinks------------- | Slight ----------- ISevere: [Severe: | Severe |Poor: 
| | seepage. { seepage, | seepage | seepage, 
| | | too sandy. | | too sandy. 
| | | | | 

Okee--------------- [Severe: | Severe: | Severe: | Severe | Poor: 
| poor filter. | seepage. | seepage, | seepage | seepage, 

l I | too sandy. | [ too sandy, 
| { I | | small stones. 
| | | | | 
38C*: | | | | | 
Spinks------------- | Slight ----------- | Severe: | Severe: | Severe | Poor: 
{ | seepage, | seepage, | seepage | seepage, 
| | slope. | too sandy. | | too sandy. 
| | | | [ 

Okee--------------- | Severe: i Severe: | Severe: | Severe {Poor: 
| poor filter. | seepage, | seepage, | seepage | seepage, 
| | slope. | too sandy. | | too sandy, 
| J l | | small stones. 
| | | | | 

38D*, 38E* | | | | | 

Spinks------------- | Severe: | Severe: | Severe: | Severe | Poor: 
| slope. | seepage, | seepage, | seepage, | seepage, 

I | slope. | slope, | slope. | too sandy, 
| | | too sandy. | { slope. 
| | | 
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| | | | | 
Soil name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
map symbol | absorption I areas | sanitary | sanitary | for landfill 
| fields | | landfill | landfill | 
| | | | | 
| | | | | 
385*, 38E*: | | | I [ 
Okee--------------- | Severe: | Severe: | Severe: | Severe: [Poor 
| poor filter, | seepage, | seepage, | seepage, | seepage, 
| slope. | slope. | slope, | slope. | too sandy, 
| | | too sandy. | | small stones. 
| | | | | 
40B*: | | | | | 
Coloma------------- | Severe: | Severe: | Severe: | Severe: |Poor: 
| poor filter. | seepage. | seepage, | seepage. | seepage, 
| | | too sandy. | | too sandy. 
| | | | | 
Toogood------------ | Severe: | Severe: | Severe: | Severe: | Poor 
| poor filter. | seepage. | seepage, | seepage. | seepage, 
| | | too sandy. | | too sandy. 
| | | | | 
40C*: | | | ! | 
Coloma------------- | Severe: | Severe: | Severe: | Severe: (Poor: 
| poor filter. | seepage, | seepage, | seepage. | seepage, 
| | slope. | too sandy. | | too sandy. 
I | | | | 
Toogood------------ | Severe: | Severe: |Severe: | Severe: [Poor 
| poor filter. | seepage, | seepage, | seepage. | seepage, 
| | slope. | too sandy. | | too sandy. 
| | | | | 
40D*: | | | | | 
Coloma------------- | Severe: | Severe: | Severe: | Severe: | Poor: 
| poor filter, | seepage, | seepage, | seepage, | seepage, 
| slope. | slope. | slope, | slope. | too sandy, 
| | | too sandy. I | slope. 
| ! I | | 
Toogood------------ | Severe: | Severe: | Severe: | Severe: | Poor: 
| poor filter, | seepage, | seepage, | seepage, | seepage, 
| slope. | slope. | slope, | slope. | too sandy, 
| | | too sandy. | | slope. 
| | | | | 
4l------------------ | Severe: | Severe: | Severe: | Severe: | Poor: 
Granby | ponding, | seepage, | seepage, | seepage, | seepage, 
| poor filter. | ponding. | ponding, | ponding. | too sandy, 
| | | too sandy. | | ponding. 
| | | | | 
4284: | | I I | 
Spinks------------- | Slight----------- |Severe: |Severe: |Severe: | Poor: 
| | seepage. | seepage, | seepage. | seepage, 
| | | too sandy. | | too sandy. 
| | | | | 
Remus-------------- | Severe: |Moderate: | Slight----------- | Slight ----------- I Good. 
| peres slowly. | slope. | | | 
| | | | | 
Fern--------------- | Moderate: | Severe: | Severe: | Severe: | Poor: 
| percs slowly. | seepage. | too sandy | seepage. | seepage, 
| | | | | too sandy. 
| | | | | 
4201: | | | | 
Spinks------------- |Slight----------- | Severe: |Severe: |Severe: |Poor: 
| | seepage, | seepage, | seepage. | seepage, 
| | slope. | too sandy. I | too sandy. 
| | | | | 
Remus-------------- | Severe: | Severe: | Severe: |Severe: |Poor: 
| peres slowly. | slope. | slope. | slope. | slope. 
| | 
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TABLE 13.--SANITARY FACILITIES--Continued 
1 I | | | 
Soil name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
map symbol | absorption | areas | sanitary | sanitary | for landfill 
| fields | | landfill | landfill | 
| | | | | 
| | | | | 
42c* | | | | | 
Fern--------------- | Slight----------- |Severe: |Severe | Severe: |Poor: 
| | seepage, | slope, | seepage, { seepage, 
I | slope. | too sandy. | slope. | too sandy, 
{ | | | | slope. 
| | | | | 
42D*, 425*: | | | | | 
Spinks------------- | Severe: | Severe Į Severe: | Severe: |Poor: 
| slope. | seepage, | seepage, | seepage, | seepage, 
| | slope. { slope, | slope. | too sandy, 
| | | too sandy. | | slope. 
| | | | | 
Remus-------------- | Severe: | Severe: | Severe: | Severe: |Poor: 
| percs slowly, | slope. [ slope. { slope. | slope 
| slope. { | l I 
| | | | | 
Fern--------------- | Severe: | Severe: | Severe: | Severe: |Poor: 
| slope. | seepage, | slope, | seepage, | seepage, 
| | slope. | too sandy. | slope. | too sandy, 
| | | | | slope. 
| | | | | 
43B----------------- [Slight----------- | Severe: | Severe: | Severe: | Poor: 
Spinks l | seepage. | seepage, | seepage. | seepage, 
| | | too sandy. | | too sandy. 
| | | | I 
43C----------------- | Slight----------- | Severe: | Severe: | Severe: | Poor 
Spinks | | seepage, | seepage, | seepage. | seepage, 
| | slope. | too sandy. | | too sandy. 
| | | | | 
43D, 43E------------ |Severe: |Severe: |Severe: [Severe: | Poor: 
Spinks | slope. | seepage, | seepage, | seepage, | seepage, 
| | slope. | slope, | slope. | too sandy, 
| | | too sandy. I | slope. 
| | | | J 
44B----------------- | Severe: | Severe: | Severe: |Severe: |Poor 
Thetford | wetness. | seepage, | seepage, | seepage, | too sandy, 
| | wetness. | wetness, | wetness. | wetness. 
| | | too sandy. | | 
| | | | | 
45B*: | | | | | 
Spinks------------- | Slight----------- | Severe: | Severe: ] Severe: {Poor: 
| | seepage. | seepage, | seepage. | seepage, 
| | | too sandy. | | too sandy. 
| | | | | 
Benona------------- [Severe: | Severe: | Severe: | Severe: |Poor 
| poor filter. | seepage. | seepage, | seepage. | seepage, 
| I | too sandy. Ι | too sandy. 
| | | | | 
4503: | | | | | 
Spinks------------- | Slight----------- | Severe: | Severe: | Severe: | Poor: 
| | seepage, | seepage, | seepage. | seepage, 
I | slope. | too sandy. | | too sandy. 
| | | | | 
Benona------------- | Severe: | Severe: | Severe: | Severe: [Ροοσ: 
| poor filter. | seepage, | seepage, | seepage. | seepage, 
I | slope. | too sandy. | | too sandy. 
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| | | | | 
Soil name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
map symbol I absorption | areas | sanitary | sanitary | for landfill 
l fields | I landfill | landfill | 
| | | | | 
| | | | | 
45D*, 45E*, 45F*: | | | | 
Spinks------------- | Severe: | Severe: | Severe: | Severe: | Poor: 
| slope. | seepage, | seepage, | seepage, | seepage, 
| | slope. | slope, | slope. | too sandy, 
| | | too sandy. | | slope. 
| | | | | 
Benona------------- | Severe: | Severe: | Severe: |Severe: |Poor: 
| poor filter, | seepage, | seepage, | seepage, | seepage, 
| slope. | slope. | slope, | slope. | too sandy, 
| I | too sandy. | | slope. 
| | | | | 
46B----------------- | Severe: | Severe: |Severe: |Severe: |Poor: 
Grattan | poor filter. | seepage. | seepage, | seepage. | seepage, 
| | | too sandy. | | too sandy. 
| | | | | 
48Ax: | | | | | 
Saugatuck---------- | Severe: | Severe: | Severe: | Severe: |Poor: 
| cemented pan, | seepage, | seepage, | cemented pan, | cemented pan, 
| wetness, | cemented pan, | wetness, | seepage, | seepage, 
| poor filter. | wetness. | too sandy. | wetness. | too sandy. 
| | | | | 
Jebavy------------- | Severe: | Severe: | Severe: | Severe: |Poor: 
| cemented pan, | seepage, | seepage, | cemented pan, cemented pan, 
| ponding, | cemented pan, | ponding, | seepage, seepage, 
| poor filter. | ponding. | too sandy. | ponding. | too sandy. 
| | | I | 
495, 49B3----------- |Severe: | Severe: | Severe: | Severe: |Poor: 
Grattan | poor filter. | seepage. | seepage, | seepage. seepage, 
| | | too sandy. I too sandy. 
| | | | 
49C, 49C3----------- | Severe: | Severe: | Severe: |Severe: Poor: 
Grattan | poor filter. | seepage, | seepage, | seepage. seepage, 
| | slope. | too sandy. | | too sandy. 
| | | | | 
49E, 49F------------ | Severe: | Severe: | Severe: | Severe: |Poor: 
Grattan | poor filter, | seepage, | seepage, | seepage, | seepage, 
| slope. | slope. | slope, | slope. | too sandy, 
| | | too sandy. | | slope. 
| | | | | 
50B----------------- | Severe: | Severe: | Severe | Severe: | Poor: 
Covert | wetness, | seepage, | seepage, | seepage, | seepage, 
| poor filter. | wetness. | wetness, | wetness. | too sandy. 
| | | too sandy. | 
| | | | | 
51B-----~------------ | Severe: | Severe: | Severe | Severe: |Poor: 
Pipestone | wetness, | seepage, | seepage, | seepage, | seepage, 
| poor filter. | wetness. | wetness, | wetness. | too sandy, 
| | | too sandy. | | wetness. 
| | | | | 
.δ---------------ππ- |Severe: |Severe: | Severe: | Severe: |Poor: 
Granby | ponding, | seepage, | seepage, | seepage, | seepage, 
| poor filter. | ponding. | ponding, | ponding. | too sandy, 
| | | too sandy. | | ponding. 
| | | | | 
53Β----------------- |Severe: |Severe: | Severe: (Severe: |Poor: 
Grattan | percs slowly, | seepage. | too sandy | seepage. | seepage, 
| poor filter. | | | | too sandy. 
| | | | | 
53C----------------- | Severe: | Severe: | Severe: | Severe: |Poor: 
Grattan | percs slowly, | seepage, | too sandy | seepage. | seepage, 
| poor filter. | slope. | | | too sandy. 
| | 


See footnote at end of table. 
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| | | | | 
Soil name and | Septic tank | Sewage lagoon | Trench I Area | Daily cover 
map symbol | absorption | areas | sanitary I sanitary | for landfill 
| fields I | landfill | landfill | 
| | | | | 
] | | | | 
56B------------- | Severe: | Severe: | Severe: | Severe: |Poor: 
Benona | poor filter. | seepage. | seepage, | seepage. | seepage, 
| I | too sandy. | | too sandy. 
| | | | | 
56C------------- | Severe: | Severe: | Severe: | Severe: | Poor: 
Benona | poor filter. | seepage, | seepage, | seepage. | seepage, 
| | slope. | too sandy. l | too sandy. 
| I | | | 
56E------------- | Severe: | Severe: | Severe: | Severe: |Ροος: 
Benona | poor filter, | seepage, | seepage, | seepage, | seepage, 
| slope. | slope. | slope, | slope. | too sandy, 
| I | too sandy. | | slope. 
| | | | | 
57ር-- - - ዴ------- | Severe: |Severe: | Severe: | Severe: |Poor: 
Nordhouse | poor filter. | seepage, | seepage, | seepage. | seepage, 
| | slope. | too sandy. | | too sandy. 
| | | | | 
5]E------------- | Severe: | Severe: | Severe: | Severe: |Poor: 
Nordhouse | poor filter, | seepage, | seepage, | seepage, | seepage, 
| slope. | slope. | slope, | slope. | too sandy, 
| | | too sandy. | | slope. 
| | | | | 
§8----+--------- |Severe: | Severe: |Severe: |Severe: |Poor: 
Kingsville | ponding, | seepage, | seepage, | seepage, | seepage, 
| poor filter. | ponding. | ponding, | ponding. | too sandy, 
| | | too sandy. | | ponding. 
| | | | | 
59B------------- | Severe: | Severe: | Severe: | Severe: | Poor: 
Benona | poor filter. | seepage. | seepage, | seepage. | seepage, 
| | | too sandy. | | too sandy. 
| | | | | 
59c------------- | Severe: | Severe: | Severe: |Severe: | Poor: 
Benona | poor filter. | seepage, | seepage, | seepage. | seepage, 
| | slope. | too sandy. I | too sandy. 
| | | | | 
59Eg------------- |Severe: | Severe: | Severe: | Severe: | Poor: 
Benona | poor filter, | seepage, | seepage, | seepage, | seepage, 
| slope. | slope. | slope, | slope. | too sandy, 
| | | too sandy. | | slope. 
| | | | | 
60B------------- | Severe: | Severe: | Severe: | Severe: |Poor: 
Coloma | poor filter. | seepage. | seepage, | seepage. | seepage, 
| | | too sandy. I | too sandy. 
| | | | | 
60C------------- | Severe: | Severe: | Severe: | Severe: |Poor: 
Coloma | poor filter. | seepage, | seepage, | seepage. | seepage, 
| | slope. | too sandy. | | too sandy. 
| | | | | 
60E------------- | Severe: | Severe: | Severe: | Severe: |Poor: 
Coloma | poor filter, | seepage, | seepage, | seepage, | seepage, 
| slope. | slope. | slope, | slope. | too sandy, 
| I | too sandy. | | slope. 
| | | | | 
61B------------- | Severe: | Severe: | Severe: | Severe: |] Poor: 
Epworth | poor filter. | seepage. | seepage, | seepage. | too sandy. 
| | | teo sandy. | | 
| | | | | 
61C------------- | Severe: | Severe: |Severe: | Severe: |Poor: 
Epworth | poor filter. | seepage, | seepage, | seepage. | too sandy. 
| | slope. | too sandy. | | 
| | | | 


See footnote at end of table. 
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Soil name and 
map symbol 


Glendora 


71*: 


Houghton----------- 


Carlisle----------- 


Martisco 


| 

| Septic tank 
| absorption 
| fields 

| 
| 


|Severe: 

| poor filter, 
| slope. 

| 

| 

| Severe: 

| poor filter. 
| 

| 

| Severe: 

| poor filter. 
| 

| 


|Severe: 

| flooding, 

| wetness, 

| percs slowly. 
| 

| Severe: 

| flooding, 

| wetness. 

| 

| 

|Severe: 

| flooding, 

| wetness, 

| poor filter. 
| 

|Severe: 

| flooding, 

| wetness, 

| poor filter. 
| 

| 


| Severe: 

| subsides, 

| ponding, 

| percs slowly. 
| 

| Severe: 

| subsides, 

| ponding, 

| peres slowly. 
| 

| Severe: 

| subsides, 

| ponding, 

| percs slowly. 
| 

| Severe: 

| subsides, 

| ponding, 

| peres slowly. 
| 

|Severe: 

| ponding, 

| percs slowly. 
| 


See footnote at end of table. 


Sewage lagoon 
areas 


Severe: 
seepage, 
slope. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Severe: 
flooding, 
wetness. 


Severe: 
seepage, 
flooding, 
wetness. 


seepage, 
flooding, 
wetness. 


Severe: 
seepage, 
flooding. 


Severe: 
seepage, 
ponding, 
excess humus. 


Severe: 
seepage, 
excess humus, 
ponding. 


Severe: 
seepage, 
excess humus, 
ponding. 


Severe: 
seepage, 
excess humus, 
ponding. 


Severe: 
seepage, 
excess humus. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Severe: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
] 
] 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Trench 
sanitary 
landfill 


Severe: 
seepage, 
slope, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
flooding, 
wetness. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
|Severe: 
| flooding, 
| seepage, 
| wetness. 
| 

| Severe: 

| flooding, 
| seepage, 
| wetness. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 
flooding, 
seepage, 
wetness. 


Severe: 
seepage, 
ponding, 


excess humus. 


Severe: 
seepage, 
ponding, 


excess humus. 


Severe: 
seepage, 

| ponding, 

| too sandy. 

| 

| Severe: 

| ponding. 

| 

| 

| 

| Severe: 

| ponding, 


| excess humus. 


Area 
sanitary 
landfill 


Severe: 
seepage, 
slope. 


Severe: 
seepage. 


Severe: 
seepage. 


flooding, 
wetness. 


Severe: 
flooding, 
seepage, 
wetness. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 
|Severe: 
| 

| 

| 

| 

| 

| 

| 

| 

| 
|Severe: 

| flooding, 
| seepage, 
| wetness. 
| 

|Severe: 

| flooding, 
| seepage, 
| wetness. 
| 

| 

|Severe: 

| ponding, 
| seepage. 
| 

| 

|Severe: 

| seepage, 
| ponding. 
| 

| 

| Severe: 

| seepage, 
| ponding. 
| 


| 
| Severe: 


| seepage, 
| ponding. 
| 

| 

|Severe: 

| ponding. 
| 

| 


Daily cover 
for landfill 


slope. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| seepage, 
| too sandy. 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


seepage, 
too sandy. 


| seepage, 

| too sandy, 
| wetness. 

| 

|Poor: 

| seepage, 
too sandy, 
wetness. 


ponding, 
excess humus. 


ponding, 
excess humus. 


seepage, 
too sandy, 
ponding. 


ponding, 
excess humus. 
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| | | | | 
Soil name and I Septic tank | Sewage lagoon | Trench I Area | Daily cover 
map symbol | absorption | areas | sanitary | sanitary | for landfill 
| fields | | landfill I landfill | 
| ] | | | 
| | I | | 
3]------------------ | Severe: | Severe: | Severe: | Severe: | Poor: 
Napoleon | subsides, | seepage, | seepage, | seepage, | ponding, 
| ponding. | excess humus, | ponding, | ponding. | excess humus, 
| | ponding. | excess humus. | | too acid. 
| | | | | 
83%: ] | | | | 
Bistosols---------- | Severe: | Severe: | Severe: | Severe: {Poor: 
| ponding. | excess humus, | ponding, | ponding. | ponding, 
| | ponding. | excess humus. | Í excess humus. 
| I | I | 
Aquents------------ | Severe: | Severe: | Severe: | Severe: |Poor: 
| ponding. | ponding. | ponding. | ponding. | ponding. 
I | | | | 
84F*: | | I | | 
Dune land. | | | | | 
| | | | | 
Quart zipsamments---|Severe: | Severe: [Severe: | Severe: | Poor: 
| poor filter, | seepage, | seepage, | seepage, | too sandy, 
| slope. | slope. | slope, | slope. | slope. 
| | | too sandy. I J 
| | | | | 
Psammaquents------- | Severe: | Severe: | Severe |Severe: |Poor: 
| ponding, | seepage, | seepage, | seepage, | seepage, 
| poor filter. | ponding. | ponding, | ponding. | too sandy, 
| I | too sandy. I | Ponding. 
| | | | | 
85ኛ። | | | | | 
Udorthents--------- |Variable--------- |Variable--------- JVariable--------- | Variable--------- | Variable. 
| | | | | 
Quart zipsamments---|Severe: |Severe: |Severe: | Severe: {Poor: 
| poor filter, | seepage, | seepage, | seepage, | too sandy, 
| slope. | slope. | slope, | slope. | slope. 
| I | too sandy. I 
| | | | | 
B6F*: | | | | | 
Dune land. l | | | 
| | | | | 
Quartzipsamments---|Severe: |Severe: |Severe: |Severe: |Poor 
| poor filter, | seepage, | seepage, | seepage, | too sandy, 
| slope. | slope. | slope, | slope. | slope. 
| [ | too sandy. | 
| | | | | 
87. | | | | | 
Beaches | | | | | 
| | | | | 
BBA----------------- | Severe: | Severe: |Severe: | Severe: |Poor: 
Udipsamments | poor filter. | seepage. | seepage, | seepage. | seepage, 
I | | too sandy. | | too sandy. 
| | | | | 
ርቢ |Variable----- ----|Variable--------- |Variable--------- |Variable--------- |Variable. 
Udorthents [ | | | 
| | | | | 
91. | | | | | 
Pits, sand and | | | | | 
gravel | I [ | | 
| | | | | 
92B----------------- | Severe: | Severe: (Severe: |Severe: |Poor: 
Chelsea | poor filter. | seepage. | seepage, | seepage. | seepage, 
l | | too sandy. | | too sandy. 
| | | | 


See footnote at end of table. 
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s 


oil name and 
map symbol 


Chelsea 


96B* 


96D* 


, 96E*: 


Tekenink----------- 


97*: 


Kerston------------ 


Carlisle----------- 


| 

| Septic tank 
| absorption 
| fields 

| 
| 


| Severe: 

| poor filter. 
| 

| 

| 


|Slight---------- 


|Moderate: 

| percs slowly. 
| 

l 

| 


|Slight---------- 


|Moderate: 
percs slowly. 


| Severe: 
| slope. 
[ 
| 
| 


| Severe: 

| slope. 

| 

| 

| 

|Severe: 

| flooding, 
| ponding, 
| percs slowly. 
| 

| Severe: 

| flooding, 
| ponding, 
| subsides. 
| 

| 


|Slight--------~- 


| Severe: 
| percs slowly, 
| poor filter. 


|Slight---------- 


See footnote at end of table. 


Sewage lagoon 
areas 


| 
| 
| 
| 
| 
I 
ISevere: 

| seepage, 
| slope. 

| 

| 

|Severe: 

| seepage. 
| 

| 
|Moderate: 
| seepage, 
| slope. 

! 

| 

| Severe: 

| seepage, 
| slope. 

| 

|Severe: 

| slope. 


| 

l 

| 

| 

|Severe: 

| seepage, 
| slope. 


| Severe: 

| slope. 

| 

| 

| 

| Severe: 

| seepage, 

| flooding, 

| excess humus. 
| 

| Severe: 

| seepage, 

| flooding, 

| excess humus. 
| 

| 


| Severe: 

| seepage. 
| 

| 


|Severe: 
| seepage. 


| Severe: 

| seepage, 
| slope. 

| 


Trench 
sanitary 
landfill 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

] 

! 

| 

| 

! 

I 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

! 

| 

| 

| Severe: 
| seepage, 
| slope, 
| too sandy. 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 
seepage, 
slope. 


Severe: 
flooding, 
seepage, 
ponding. 


Severe: 
flooding, 
seepage, 
ponding. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 

| too sandy. 

| 


Area 
sanitary 
landfill 


Severe: 
seepage. 


|Severe: 

| seepage. 
| 

| 

| Slight----------- 
| 

| 

| 

I 

|Severe: 

| seepage. 
| 


I 

IModerate: 

| slope. 

| 

l 

| 

| 

|Severe: 

| seepage, 

| slope. 

] 

| 

|Severe: 

| slope. 

| 

| 

| 

|Severe: 

| flooding, 

| seepage, 

| ponding. 

| 

|Severe: 

| flooding, 
seepage, 
ponding. 


Severe: 
seepage. 


seepage. 


Severe: 


| 

| 

| 

| 

| 

| 

1 

| 
ISevere: 
| 

| 

| 

| 

| 

| 

| seepage. 
| 

| 


Daily cover 
for landfill 


seepage, 
too sandy. 


| seepage, 

| too sandy. 

| 

|Fair: 

| too sandy, 

| small stones. 

| 

| 

|Poor: 

| seepage, 

| too sandy. 

1 

|Fair: 

| too sandy, 
small stones, 
slope. 


seepage, 
too sandy, 
slope. 


seepage, 
too sandy, 
ponding. 


| ponding, 

| excess humus. 
| 

| 

| 

|Poor: 

| seepage, 

| too sandy. 

| 

|Ροος: 

| seepage, 

| too sandy, 

| small stones. 
| 

| 

|Poor: 

| seepage, 

| too sandy. 


346 


See footnote at 


end of table. 


| 


Soil Survey 
TABLE 13.--SANITARY FACILITIES--Continued 
| | | | | 
Soil name and | Septic tank ] Sewage lagoon | Trench { Area | Daily cover 
map symbol | absorption | areas l sanitary | sanitary | for landfill 
| fields | | landfill I landfill | 
| | | | | 
| | | | | 
98C*: | | | | | 
Scalley------------ | Severe: | Severe: | Severe: | Severe: |Poor: 
| percs slowly, | seepage, [ seepage, | seepage. | seepage, 
| poor filter. | slope. | too sandy. | | too sandy, 
| | | | | small stones. 
| | I | | 
98D*: Ι | | | | 
Spinks------------- | Severe: | Severe: | Severe: | Severe: |Poor: 
| slope. | seepage, | seepage, | seepage, | seepage, 
| | slope. | slope, | slope. | too sandy, 
| | | too sandy. | | slope. 
| | | l | 
Scalley------------ | Severe: | Severe: | Severe: | Severe: [Poor: 
| percs slowly, | seepage, | seepage, | seepage, | seepage, 
| poor filter, | slope. | slope, | slope. | too sandy, 
| slope. | | too sandy. I | small stones. 
I | | | | 
99B*: | | | | | 
Nappanee----------- | Severe: (Moderate: | Severe: | Severe: | Poor: 
| wetness, | slope. | wetness, | wetness. | tco clayey, 
| percs slowly. | | too clayey. | | hard to pack, 
| | | | | wetness. 
| | | I | 
Hoytville---------- [Severe: | Severe: | Severe: | Severe: |Poor: 
| ponding, | ponding | ponding, | ponding. | too clayey, 
| percs slowly. | | too clayey. | | hard to pack, 
I | | | | ponding. 
| | | | | 
100B---------------- | Severe: |Moderate: | Severe: | Severe: | Poor: 
Nappanee | wetness, | slope. | wetness, | wetness. | too clayey, 
| peres slowly. | | too clayey. | | hard to pack, 
| | I | | wetness. 
| | | | J 
101B---------------- | Severe: | Moderate: [Severe: |Slight----------- | Poor: 
Claybanks | peres slowly. | slope. | too clayey. | | too clayey, 
| | | | | hard to pack. 
| | | | | 
101C---------------- | Severe: | Severe: |Severe: |Moderate: {Poor: 
Claybanks | peres slowly. | slope. | too clayey. | slope. | too clayey, 
| | | | | hard to pack. 
| | | | | 
210B*--------------- | Severe: | Severe: |Severe: | Severe: |Poor: 
Typic Udipsamments | poor filter. | seepage. | seepage, | seepage. | seepage, 
| | { too sandy. | | too sandy. 
| | | | | 
210C*--------------- | Severe: | Severe: | Severe: | Severe: |Poor: 
Typic Udipsamments | poor filter. | seepage, | seepage, | seepage. | seepage, 
[ | slope. | too sandy. | | too sandy. 
| | | | | 
210D*--------------- | Severe: |Severe: | Severe: | Severe: |Poor: 
Typic Udipsamments | poor filter, | seepage, | seepage, | seepage, | seepage, 
| slope. | slope. | slope, | slope. | too sandy, 
I | | too sandy. | | slope. 
| | | l | 
211B*--------------- [Severe: | Severe: | Severe: | Severe: | Poor: 
Typic Udipsamments | poor filter. | seepage. | seepage, | seepage. | seepage, 
| | | too sandy. | | too sandy. 
| 
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TABLE 13.--SANITARY FACILITIES--Continued 


| | | | | 
Soil name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
map symbol | absorption | areas | sanitary | sanitary | for landfill 
| fields | | landfill | landfill | 
1 I | | | 
| | | | | 
211C*--------------- | Severe: | Severe: | Severe: | Severe: |Poor 
Typic Udipsamments | poor filter, | seepage, | seepage, | seepage, | seepage, 
| slope. | slope. | slope, | slope. | too sandy, 
I | | too sandy. | | slope. 
| I ἰ | | 
212B*--------------- | Severe: | Severe: |Severe: | Severe: |Poor: 
Typic Udipsamments | poor filter. | seepage. | seepage, | seepage. | seepage, 
| | | wetness, | | too sandy. 
| | | too sandy. | | 
I | | | | 
213B*--------------- | Severe: | Severe: | Severe: | Severe: |Poor: 
Argic Udipsamments | poor filter. | seepage. | seepage, | seepage. | seepage, 
| › | | too sandy. | | too sandy. 
| | | | | 
213C*--------------- | Severe: | Severe: | Severe: |Severe: | Poor: 
Argic Udipsamments | poor filter. | seepage, | seepage, | seepage. | seepage, 
| | slope. |] too sandy. | | too sandy. 
| | | | | 
213D*--------------- | Severe: | Severe: | Severe: |Severe: |Poor: 
Argic Udipsamments | poor filter, | seepage, | seepage, | seepage, | seepage, 
| slope. | slope. | slope, | slope. | too sandy, 
l | | too sandy. I | slope. 
| | | 1 | 
220B*--------------- | Severe: | Severe: | Severe: | Severe: |Poor: 
Entic Haplorthods, | poor filter. | seepage. | seepage, | seepage. | seepage, 
sandy | | | too sandy. | | too sandy. 
| | | | | 
220C*--------------- | Severe: |Severe: | Severe: | Severe: | Poor: 
Entic Haplorthods, | poor filter. | seepage, | seepage, | seepage. | seepage, 
sandy l | slope. | too sandy. | | too sandy. 
| | | | | 
220D*, 220E*-------- | Severe: |Severe: | Severe: |Severe: |Poor: 
Entic Haplorthods, | poor filter, | seepage, | seepage, | seepage, | seepage, 
sandy | slope. | slope. | slope, | slope. | too sandy, 
| | | too sandy. | 1 slope.: 
| | | | ! 
221B*--------------- | Severe: | Severe: | Severe: | Severe: IPoor: 
Entic Haplorthods, | poor filter. | seepage. | seepage, | seepage. | seepage, 
sandy | I | too sandy. | | too sandy. 
| | I \ f | 
221C*--------------- | Severe: | Severe: | Severe: | Severe: |Poor: 
Entic Haplorthods, | poor filter. | seepage, | seepage, | seepage. | seepage, 
sandy | | slope. | too sandy. | { too sandy. 
| I i | | 
221D*, 221E*-------- | Severe: |Severe: |Severe: |Severe: |Poor: 
Entic Haplorthods, | poor filter, | seepage, | seepage, | seepage, | seepage, 
sandy | slope. | slope. | slope, | slope. | too sandy, 
| | | too sandy. | | slope. 
| | | | | 
222B*--------------- |Severe: | Severe: | Severe: |Severe: |Poor: 
Entic Haplorthods, | poor filter. | seepage. | seepage, | seepage. | seepage, 
sandy | | | wetness. | | too sandy. 
| | | | | 
222C*------~-------- |Severe: | Severe: | Severe: | Severe: | Poor: 
Entic Haplorthods, | poor filter. | seepage, | seepage, | seepage. | seepage, 
sandy 1 | slope. | wetness. | | too sandy. 
| | ! | | 
223B*--------------- | Severe: |Severe: | Severe: | Severe: |Poor: 
Entic Haplorthods, | poor filter. | seepage. | seepage, | seepage. | seepage, 
sandy I | | too sandy. Ι | too sandy. 
| | | 


See footnote at end of table. 
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TABLE 13.--SANITARY FACILITIES--Continued 


l | | | | 
Soil name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
map symbol | absorption I areas | sanitary | sanitary | for landfill 
| fields } | landfill | landfill | 
| - | | | | 
| | | | | 
223C*--------------- | Severe: | Severe: | Severe: | Severe: |Poor: 
Entic Haplorthods, | poor filter. | seepage, | seepage, | seepage. | seepage, 
sandy | | slope. | too sandy. I | too sandy. 
I | | | | 
223D*, 223E*-------- | Severe: | Severe: | Severe: | Severe: | Poor: 
Entic Haplorthods, | poor filter, | seepage, | seepage, | seepage, | seepage, 
sandy | slope. | slope. | slope, | slope. | too sandy, 
I | | too sandy. { | slope. 
| | | | | 
224B*--------------- | Severe: | Severe: | Severe: | Severe: |Poor: 
Entic Haplorthods, | wetness, | seepage, | seepage, | seepage, | seepage, 
sandy | poor filter. | wetness. | wetness, | wetness. | too sandy. 
| | | too sandy. | 
| | | | | 
225B*--------------- | Severe: | Severe: | Severe: | Severe: | Poor: 
Entic Haplorthods, | poor filter. | seepage. | too sandy. | seepage. | seepage, 
sandy | | | | | too sandy. 
| | | I | 
225C*--------------- | Severe: | Severe: |Severe: |Severe: |Poor: 
Entic Haplorthods, | poor filter. | seepage, | too sandy. | seepage. | seepage, 
sandy | . | slope. l | | too sandy. 
I | | | | 
225D*--------------- | Severe: | Severe: |Severe: | Severe: |Poor: 
Entic Haplorthods, | poor filter, | seepage, | slope, | seepage, | seepage, 
sandy | slope. | slope. | too sandy. { slope. | too sandy, 
| | | | | slope. 
I I | | | 
230B*--------------- | Severe: |Severe: |Severe: | Severe: |Poor: 
Entic Haplorthods, | poor filter. | seepage. { seepage, | seepage. | seepage, 
sandy | | | too sandy. | | too sandy. 
| | | | | 
230C*--------------- | Severe: | Severe: | Severe: | Severe: |Poor: 
Entic Haplorthods, | poor filter. | seepage, | seepage, | seepage. | seepage, 
sandy | | slope. | too sandy. l | too sandy. 
| | | I l 
230D*, 230E*-------- |Severe: [Severe: | Severe: | Severe: |Poor: 
Entic Haplorthods, | poor filter, | seepage, | seepage, | seepage, | seepage, 
sandy | slope. | slope. | slope, | slope. | too sandy, 
l | | too sandy. { | slope. 
| | | | | 
23184: | | | | | 
Entic Haplorthods, | | | | 
sandy------------- | Severe: [Severe: | Severe: |Severe: |Poor: 
| poor filter. | seepage. | seepage, | seepage. | seepage, 
| l | too sandy. I | too sandy. 
| ! | | | 
Alfic Haplorthods, | | | | | 
sandy over loamy--|Severe: | Severe: |Severe: |Severe: |Poor: 
| peres slowly, | seepage. | seepage, | seepage. | seepage, 
{ poor filter. | | too sandy. | | too sandy. 
| | | | | 
233B*: | | | | | 
Alfic Haplorthods, | | { | | 
sandy over loamy--|Severe: | Severe: | Severe: | Severe: |Poor: 
| percs slowly, | seepage. | seepage, | seepage. | seepage, 
| poor filter. | | too sandy. | | too sandy. 
Í | | | | 
Entic Haplorthods, | I | | l 
sandy------------- | Severe: | Severe: | Severe: JSevere: IPoor: 
| poor filter. | seepage. | seepage, | seepage. | seepage, 
I | | too sandy. | | too sandy. 
| | | 


See footnote at end of table. 
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TABLE 13.--SANITARY FACILITIES--Continued 


| I | | | 
Soil name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
map symbol l absorption | areas | sanitary | sanitary | for landfill 
| fields | 1 landfill | landfill 
| | | | l 
| | | | l 
233C*: | | | | 
Alfic Haplortheds, | | | | | 
sandy over loamy--|Severe: JSevere: | Severe: | Severe: | Poor: 
| peres slowly, | seepage, | seepage, | seepage. | seepage, 
| poor filter. | slope. | too sandy. | | too sandy. 
| | | | | 
Entic Haplorthods, | | | | | 
sandy------------- |Severe: | Severe: | Severe: | Severe: | Poor: 
| poor filter. | seepage, | seepage, | seepage. | seepage, 
I | slope. | too sandy. | | too sandy. 
| | | | I 
233D*, 233E*: | | | | | 
Alfic Haplorthods, | | I | | 
sandy over loamy--|Severe: | Severe: | Severe: | Severe: | Poor: 
| peres slowly, | seepage, | seepage, | seepage, | seepage, 
| poor filter, | slope. | slope, | slope. | too sandy, 
| slope. | | too sandy. | | slope. 
| | | | | 
Entic Haplorthods, | | | | | 
sandy------------- |Severe: |Severe: | Severe: | Severe: |Poor: 
| poor filter, | seepage, | seepage, | seepage, | seepage, 
| slope. | slope. | slope, | slope. | too sandy, 
I | | too sandy. | | slope. 
| | | | | 
235B*: l | | I | 
Alfic Haplorthods, | l | | | 
sandy over loamy--|Severe: | Severe: | Severe: | Severe: | Poor: 
| percs slowly, | seepage. | seepage, | seepage. | seepage, 
| poor filter. | | too sandy. | | too sandy. 
| | | | | 
Alfic Haplorthods, | | | | | 
sandy------------- | Severe: ] Severe: | Severe: | Severe: |Poor: 
| percs slowly, | seepage. | too sandy. | seepage. | seepage, 
| poor filter. | | | 1 too sandy. 
| | | | | 
2350: | | | | | 
Alfic Haplorthods, | I | | | 
sandy over loamy--|Severe: |Severe: |Severe: |Severe: {Poor: 
| peres slowly, | seepage, | seepage, | seepage. | seepage, 
| poor filter. | slope. | too sandy. | | too sandy. 
l l I | | 
Alfic Haplorthods, | | | | | 
sandy------------- | Severe: | Severe: | Severe: | Severe: |Poor: 
| percs slowly, | seepage, | too sandy. | seepage. | seepage, 
| poor filter. | slope. | l | too sandy. 
| | | | l 
240Cc*--------------- | Severe: | Severe: | Severe: |Severe: |Poor: 
Entic Haplorthods, | poor filter. | seepage, | seepage, | seepage. | seepage, 
sandy | | slope. | too sandy. | | too sandy. 
| | | | | 
241B*--------------- | Severe: | Severe: | Severe: | Severe: | Poor: 
Entic Haplorthods, | poor filter. | seepage. | seepage, | seepage. | seepage, 
sandy | l | too sandy. | | too sandy. 
l | | | | 
245B*--------------- | Severe: | Severe: | Severe: | Severe: | Poor: 
Entic Haplorthods, | poor filter. | seepage. | too sandy. | seepage. | seepage, 
sandy I | | | | too sandy. 
| | | | | 
245C*--------------- | Severe: | Severe: | Severe: |Severe: | Poor: 
Entic Haplorthods, | poor filter. | seepage, | too sandy. | seepage. | seepage, 
sandy | | slope. l | | too sandy. 
| 


See footnote at end of table. 
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TABLE 13.--SANITARY FACILITIES--Continued 


| | 
Soil name and | Septic tank | Sewage lagoon Trench Area Daily cover 
map symbol I absorption | areas sanitary for landfill 
{ fields | landfill landfill 


245D*--------------- | Severe: 
Entic Haplorthods, | poor filter, 
sandy | slope. 
| 
| 
250*: | 
Mollic Psammaquents|Severe: 
| flooding, 
| ponding, 


| poor filter. 
| 

Aquic Udipsamments- |Severe: 
| £looding, 
| wetness, 
| poor filter. 
| 


Medisaprists, euic-|Severe: 


| flooding, 
| ponding. 
| 
| 
262AÀ*--------------- | Severe: 
Aeric Haplaquods, | cemented pan, 
sandy, ortstein | wetness, 


| percs slowly. 
| 
263A*--------------- | Severe: 
Aquic Udipsamments | wetness, 
| poor filter. 
| 
| 


ደተ eme መመ መመ መመመ መ === | Severe: 
Typic Haplaquods, | ponding, 
sandy | poor filter. 


| 
| 
273*---------------- | Severe: 
Mollic Psammaquents| ponding, 
| poor filter. 
| 
| 
274*---------------- | Severe: 
Typic Haplaquolls, | ponding, 
sandy over loamy | percs slowly, 
| poor filter. 


280*: | 
Aquents------------ | Severe: 

| ponding. 

| 
Histosols----~----- |Severe: 

| ponding. 

| 

| 
281---5----—2207--2-222 | Severe: 


Medisaprists, dysic| ponding, 
| peres slowly. 
l 


See footnote at end of table. 


| 

| 

|Severe: 

| seepage, 

I slope. 

| 

| 

| 

| Severe: 

| seepage, 

| flooding, 

| ponding. 

| 

| Severe: 

| seepage, 
flooding, 
wetness. 


Severe: 
flooding, 
excess humus, 
ponding. 


l 

| 

| 

| 

| 

| 

! 

| 

| Severe: 

| seepage, 
| cemented pan, 
| wetness. 

I 

| 

| 

| 

| 

| 

| 


Severe: 
seepage, 
wetness. 


Severe: 

| seepage, 
| ponding. 
| 

| 

|Severe: 

| seepage, 
| ponding. 
| 

| 

| Severe: 

| seepage, 
| excess humus, 
| ponding. 
| 

| 

| Severe: 

| ponding. 
| 

| Severe: 

| excess humus, 
| ponding. 


Severe: 


| 

| 

I 

| 

| 

| 

| 

| slope, 
| too sandy. 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


Severe: 
flooding, 
seepage, 
ponding. 


Severe: 
flooding, 

| seepage, 

| wetness. 

| 

|Severe: 

| flooding, 

| ponding, 


| excess humus. 


| seepage, 
| wetness, 
| too sandy. 
| 


| seepage, 

| wetness, 

| too sandy. 
l 

ISevere: 

| seepage, 
ponding, 
too sandy. 


Severe: 
seepage, 
ponding, 
too sandy. 


Severe: 
ponding. 


Severe: 
ponding. 


Severe: 
ponding, 


Severe: 
seepage, 


| 
| 
! 
Í 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| ponding. 
| 


excess humus. 


| 
} 
| sanitary 
| 
| 
| 


[ seepage, 
| slope. 


| 

| 

| 
|Severe: 
| flooding, 

| seepage, 

| ponding. 

I 

| Severe: 

| flooding, 

| seepage, 

| wetness. 

| 

| Severe: 

| flooding, 

| ponding. 

| 

| 

{Severe: 

| cemented pan, 
| seepage, 

[ wetness. 

| 

| Severe: 

| seepage, 
| wetness. 
] 

| 

| Severe: 

| seepage, 
| ponding. 
| 

! 

| Severe: 

| seepage, 
| ponding. 
| 

| 

|I Severe: 

| seepage, 
ponding. 


| 
| 
| 
| 
[Severe: 

| ponding. 
I 

| Severe: 

| ponding. 


| Severe: 

| seepage, 
| ponding. 
| 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


seepage, 
too sandy, 
slope. 


seepage, 
too sandy, 
ponding. 


Poor: 
seepage, 
too sandy. 


Poor: 
ponding, 
excess humus. 


Poor: 
cemented pan, 
seepage, 
too sandy. 


Poor: 
seepage, 
too sandy. 


Poor: 
seepage, 
too sandy, 
ponding. 


Poor: 
seepage, 
too sandy, 
ponding. 


Poor: 
ponding. 


Poor: 
ponding. 


Poor: 
ponding, 
excess humus. 


Poor: 
ponding. 
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| | | | | 
Soil name and | Septic tank ] Sewage lagoon | Trench | Area | Daily cover 
map symbol | absorption | areas | sanitary | sanitary | for landfill 

| fields | | landfill | - landfill | 

| \ | | | 

| | | l | 

282----------------- | Severe: | Severe: | Severe: | Severe: |Poor: 
Medisaprists, euic | ponding, | seepage, | seepage, | seepage, | ponding, 

| percs slowly. | excess humus, | ponding, | ponding. | excess humus. 

| | ponding. | excess humus. | l 

| | | 


| | 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 14.--CONSTRUCTION MATERIALS 


(Some terms that describe restrictive soil features are defined in the Glossary. 


"good," "fair," and other terms. 


Soil Survey 


See text for definitions of 
Absence of an entry indicates that the soil was not rated. The 


information in this table indicates the dominant soil condition but does not eliminate the need for 
onsite investigation) 


{ small stones. 


| | | | 
Soil name and I Roadfill I Sand | Gravel | Topsoil 
map symbol l | | | 
| | | | 
| | [ l 
| | | | 
105, 10C-------------- |Poor: | Improbable: | Improbable: JPoor: 
Perrinton | low strength. | excess fines. | excess fines. | too clayey. 
| | | | 
10D------------------- [Poor: | Improbable: | Improbable: |Poor: 
Perrinton | 1ow strength. | excess fines. | excess fines. [ too clayey, 
I 1 1 | slope. 
| | | I 
10E------------------- | Poor: | Improbable: | Improbable: | Poor: 
Perrinton | low strength, | excess fines. | excess fines. | too clayey, 
| slope. { | | slope. 
| | | | 
11A------------------- |Poor: | Improbable: |Improbable: |Poor: 
Ithaca | low strength. | excess fines. | excess fines. | too clayey. 
| | | | 
12-------------------- | Poor: | Improbable: | improbable: | Poor: 
Bono | shrink-swell, | excess fines. | excess fines. | too clayey, 
| low strength, l | | wetness. 
| wetness. | | | 
| | | | 
13B------------------- | Fair: | Improbable: | Improbable: |Fair: 
Marlette { low strength. | excess fines. { excess fines. | too clayey, 
| | l | Small stones. 
| | | | 
13ς------------------- |Fair: | Improbable: | Improbable: |Fair: 
Marlette | low strength. | excess fines. | excess fines. | too clayey, 
| | I | Small stones, 
| l | | slope. 
l | | | 
13Ό------------------- |Fair: | Improbable: | Improbable: [Poor: 
Marlette | low strength, | excess fines. | excess fines. | slope. 
| slope. | | | 
| | | 1 
14B------------------- IFair: | Improbable: | Improbable: | Fair: 
Capac | low strength, | excess fines. | excess fines. | too clayey, 
{ wetness. | | | small stones, 
| | | | area reclaim. 
| | | | 
801: ecrire mM ከ | ርፍ esee rmm መ ና | Improbable: | Improbable: |Fair: 
Remus | | excess fines. | excess fines. | too clayey, 
| | | | small stones. 
| | | | 
LEQ a= stir መ ናመ መመ = ως |Good-------------- ---|Improbable: | Improbable: |Fair: 
Remus | | excess fines. | excess fines. | too clayey, 
| ] | | small stones, 
l | | | slope. 
| | | | 
16D------------------- | Fair: | Improbable: { Improbable: |Poor: 
Remus | slope. | excess fines. | excess fines. | slope. 
| | | | 
17B*: | | } | 
Marlette------------- (Fair: | Improbable: | Improbable: |Fair: 
| low strength. | excess fines. | excess fines. | too clayey, 
| | 
| | 
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| | | | 
Soil name and | Roadfill | Sand | Gravel I Topsoil 
map symbol | I | | 
| | I | 
| | | | 
| | | | 
17B*: | | | | 
Fern----------------- |Good----------------- | Improbable: | Improbable: |Poor: 
| | thin layer. | too sandy. | too sandy. 
i | | | 
17C*: | I | | 
Marlette------------- |Fair | Improbable: | Improbable: | Fair: 
| low strength | excess fines. | excess fines. | too clayey, 
| | | | small stones, 
| | | | slope. 
| | | | 
Fern----------------- |Good----------------- | Improbable: | Improbable: | Poor: 
| | thin layer. | too sandy. | too sandy. 
| | | | 
475*: | | | | 
Marlette------------- |Fair: | Improbable: | Improbable: | Poor: 
| low strength, | excess fines. | excess fines. | slope. 
| slope. | | | 
| | | | 
Fern----------------- {Fair: | Improbable: | Improbable: |Poor: 
| slope. | thin layer. | too sandy. | too sandy, 
I | | | slope. 
| | | | 
18B*: | l | 
Spinks--------------- | Good----------------- | Probable------------- | Improbable: |Fair: 
| | | too sandy. | too sandy. 
| | | | 
Gowdy---------------- |Poor: | Improbable: | Improbable: |Poor: 
| shrink-swell, | excess fines. | excess fines. | too sandy. 
| low strength. | | | 
| | | | 
18c*: | | | | 
Spinks--------------- IGood----------------- |Probable------------- | Improbable: |Fair: 
| | | too sandy. | slope: 
| | | | too sandy. 
| | | | 
Gowdy---------------- |Poor: | Improbable: | Improbable: |Poor: 
| shrink-swell, | excess fines. | excess fines. | too sandy. 
| low strength. | | | 
| | | | 
18D*: | | | | 
Spinks--------------- | Fair: |Probable------------- | Improbable: | Poor: 
| slope. | | too sandy. | slope. 
| | | | 
Gowdy---------------- |Poor: | Improbable: | Improbable: |Poor: 
| shrink-swell, | excess fines. | excess fines. | too sandy, 
| low strength. | | | slope. 
| | | | 
208*, 20ር* | | | | 
Arkport-------------- |Good----------------- | Improbable: | Improbable: | Fair: 
| | excess fines. | excess fines. | too sandy. 
| | | | 
Chelsea-------------- IGood----------------- |Probable------------- | Improbable: | Poor: 
| | | too sandy. | too sandy. 
| | | 5 | 
2004: | | | | 
Arkport-------------- |Fair: | Improbable: | Improbable: |Fair: 
| slope | excess fines. | excess fines. | too sandy. 
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354 
TABLE 14.--CONSTRUCTION MATERIALS--Continued 
| I | | 
Soil name and | Roadfill I Sand | Gravel l Topsoil 
map symbol | | | | 
[ | | | 
| | | | 
| | | | 
20D*: | | [ | 
Chelsea-------------- | Fair: [Probable---------- 1 Improbable: | Poor: 
{ slope | | too sandy. | too sandy, 
| | | | slope. 
| | | | 
21A------------------- |Poor: | Improbable: | Inmprobable: | Poor: 
Freesoil | wetness. | excess fines. | excess fines. | too sandy, 
I I | | wetness. 
I | J | 
228, 22C-------------- (Poor: | Improbable: | Improbable: | Poor: 
Gowdy | shrink-sweil, | excess fines. | excess fines. | too sandy. 
| low strength. | | | 
| | | | 
23A------------------- | Poor: | Improbable: | Improbable: | Poor: 
Arkona | shrink-swell, | excess fines. | excess fines. | too sandy. 
| low strength. l I I 
| | | | 
24-------------------- | Poor: | Improbable: { Improbable: IPoor: 
Sickles | wetness. | thin layer. | too sandy. | too sandy, 
| | | | wetness. 
| | | | 
25B*, 25C* | | J | 
Gowdy---------------- | Poor: | Improbable: | Improbable: | Poor: 
| shrink-swell, | excess fines. | excess fines. | too sandy. 
| low strength. l I | 
| | | | 
Perrinton------------ |Poor: | Improbable: | Improbable: | Poor: 
| low strength. | excess fines. | excess fines. | too clayey. 
| | | | 
25D*: | | | | 
Gowdy---------------- |Poor: | Improbable: {Improbable: [Poor: 
| shrink-swell, { excess fines. | excess fines. | too sandy, 
{ low strength. I I | slope. 
| | | | 
Perrinton------------ |Poor: | Improbable: | Improbable: |Poor: 
| low strength. | excess fines. | excess fines. | too clayey, 
l | | | slope. 
| | | | 
25E*: | | ] | 
Gowdy---------------- |Poor: | Improbable: | Inprobable: |Poor: 
| shrink-swell, | excess fines. | excess fines. | too sandy, 
| low strength, | | | slope. 
| slope. | | | 
| | | | 
Perrinton------------ | Poor: | Improbable: | Improbable: | Poor: 
| low strength, | excess fines. | excess fines. | too clayey, 
| slope. | | | slope. 
[ | | | 
26A*: | I | | 
Arkona--------------- {Poor: | Improbable: | Improbable: |Poor: 
| shrink-swell, | excess fines. | excess fines. | too sandy. 
| low strength. | | | 
| | | | 
Ithaca--------------- |Poor: | Improbable: | Improbable: {βοος: 
| low strength. | excess fines. | excess fines. | too clayey. 
| 1 | | 
27B*: I | | 1 
Arkona--------------- | Poor: | Improbable: | Improbable: |Poor: 
| shrink-swell, | excess fines. | excess fines. | too sandy. 
I | 
| I 
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| | | l 
Soil name and | Roadfill I Sand | Gravel | Topsoil 
map symbol | | | | 
| | | | 
| | 1 | 
| | | | 
27B* | | | | 
Del Rey-------------- |Poor: | Improbable: | Improbable: |Poor: 
| low strength. | excess fines. | excess fines. | too clayey. 
| l | | 
28B, 28C-------------- | Good----------- |Improbable: | improbable: |Poor: 
Fern Ι | thin layer. | too sandy. | too sandy. 
| | | | 
28D------------------- |Fair | Improbable: | Inprobable: |Poor: 
Fern | slope | thin layer. | too sandy. | too sandy, 
| | | | slope. 
| | | | 
29A------------------- | Fair: | Improbable: | Improbable: |Poor: 
Dixboro | wetness. | excess fines. | excess fines. | too sandy. 
' | | | 
30-------~~----------- |Poor: | Improbable: | Improbable: | Poor: 
Lamson | wetness. | excess fines. | excess fines. | wetness. 
| | | | 
35B*: | | | | 
Alvin---------------- |Good----------- | Probable------------- | Improbable: | Poor: 
i [ | too sandy. | too sandy. 
| 1 | | 
Spinks--------------- [Good----------- [Probable------------- | Improbable: | Fair: 
| | | too sandy. | too sandy. 
| | | | 
3503 | | | | 
Alvin---------------- |Good--------------- --|Probable------------- | Improbable: |Poor: 
| | | too sandy. | too sandy. 
| | | | 
Spinks--------------- |Good----------- | Probable------------- | Improbable: {Fair: 
| | | too sandy. | slope, 
1 | | | too sandy. 
l | | | 
3501: | | | | 
Alvin---------------- | Fair: | Probable------------- | Improbable: {Poor: 
| slope | | too sandy. | too sandy, 
| | | | slope. 
| | | | 
Spinks--------------- | Fair: |Probable------------- | Inprobable: | Poor: 
| slope | | too sandy. | slope. 
| | l I 
36A------------------- |Poor: | Improbable: | Improbable: |Poor: 
Del Rey | low strength. | excess fines. | excess fines. | too clayey. 
1 | | | 
37እሜእ“-መ=- ewe መመ |Fair: |Probable------------- |Probable------------- |Poor: 
Altmar | wetness. | | | too sandy, 
| | | { small stones, 
| | l | area reclaim. 
| l | | 
38B*: | | 
Spinks--------------- |Good----------- |Probable------------- | Improbable: |Fair: 
| | | too sandy. | too sandy. 
| | | l 
Okee----------------- |Good----------- |Probable------------- [Probable------------- | Poor: 
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TABLE 14.--CONSTRUCTION MATERIALS--Continued 
| | | | 
Soil name and | Roadfill | Sand | Gravel | Topsoil 
map symbol \ | | | 
| | I | 
| | | | 
| | | | 
38C*: | | | | 
Spinks--------------- |Good----------------- | Probable------------- | Improbable: | Fair: 
| I | too sandy. | slope, 
| | | | too sandy. 
| | | | 
Okee----------------- |Good----------------- |Probable------------- |Probable-------- [Poor 
| J I | too sandy, 
l | | | small stones, 
| ] | | area reclaim. 
| | | | 
38D*: | | | | 
Spinks--------------- ]Fair: |Probable------------- | Improbable: | Poor: 
| slope | | too sandy. | slope. 
I | | | 
Okee----------------- |Fair: |Probable----------- --|Probable-------- |Poor: 
| slope ἰ I | too sandy, 
| | | | small stones, 
| | | | area reclaim. 
| | | | 
38E*: | | | | 
Spinks--------------- |Poor: |Probable------------- | Improbable: |Poor: 
| slope | | too sandy. | slope. 
| | | | 
Okee----------------- | Poor: |Probable------------- [Probable-------- | Poor: 
| slope | l | too sandy, 
| | | | small stones, 
| I | | area reclaim. 
| | | | 
40B*, 40C*: | | | | 
Coloma--------------- |ĮGood-------------=--- |Probable------------- | Improbable: |Poor 
| | | too sandy. | too sandy, 
| 1 | | small stones. 
| | | | 
Toogood-------------- [Good----------------- | Probable------------- | Pxobable-------- |Poor: 
| | | | too sandy, 
| I | { small stones, 
| | | | area reclaim. 
| | | | 
40D*: | | | | 
Coloma--------------- {Pair: | Probable------------- | Improbable: |Poor 
| slope | | too sandy. | too sandy, 
| | | | small stones, 
| | | | 83656. 
| | | | 
Toogood-------------- | Fair: |Probable------------- J|Probable-------- | Poor: 
| slope { | | too sandy, 
| | | | small stones, 
| | | | area reclaim. 
| | | I 
41-------------------- | Poor: |Probable------------- | Improbable: | Poor: 
Granby | wetness. | | too sandy. | too sandy, 
| | | | wetness. 
| | | | 
42B*: I | i | 
Spinks--------------- JGood----------------- |Probable------------- | Improbable: | Fair: 
| | | too sandy. | too sandy. 
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| | | | 
Soil name and | Roadfill | Sand | Gravel | Topsoil 
map symbol | I | | 
| | | | 
| | | | 
| | | | 
42B*: | | | | 
Remus---------------- |θοοα-------------- | Improbable: |Improbable: |Fair: 
l | excess fines. | excess fines. | too clayey, 
| I | | small stones. 
| | | | 
Fern----------------- [Good-------------- | Improbable: | Improbable: |Poor: 
| | thin layer. | too sandy. | too sandy. 
| | | | 
42C*: | | | | 
Spinks--------------- |Good-------------- |Probable--------- | Improbable: |Fair: 
| | | too sandy. | slope, 
| | | | too sandy. 
| | | | 
Remus---------------- |Fair: {Improbable: | Improbable: IPoor: 
| slope | excess fines. | excess fines. | slope. 
| | | | 
Fern----------------- |Fair: | Improbable: | Improbable: | Poor: 
| slope | thin layer. | too sandy. { too sandy, 
| | | | slope. 
| | | | 
420*: | | | | 
Spinks--------------- |Fair: | Probable--------- | Improbable: |Poor: 
| slope | | too sandy. | slope. 
| | | | 
Remus---------------- | Fair: | Improbable: | Improbable: |Poor: 
| slope | excess fines. | excess fines. | slope. 
| | | | 
Fern----------------- |Fair: | Improbable: | Inprobable: | Poor: 
| slope | thin layer. | too sandy. | too sandy, 
| | | | slope. 
| | | | 
42E*: I | l | 
Spinks--------------- |Poor: | Probable--------- | Improbable: }Poor: 
| slope | | too sandy. | slope. 
I | | | 
Remus---------------- | Poor: | Improbable: | Improbable: | Poor: 
| slope | excess fines. | excess fines. | slope. 
| | | | 
Fern----------------- |Poor: | Improbable: | Improbable: | Poor: 
| slope | thin layer. | too sandy. | too sandy, 
| | | | slope. 
| | | | 
43B------------------- iGood-------------- | Probable--------- | Improbable: | Fair: 
Spinks | l | too sandy. | too sandy. 
| | ] | 
Aen ο αλλος [Good--------- |Probable--------- | improbable: |Fair: 
Spinks | | | too sandy. | slope, 
l | | | too sandy. 
| | | | 
43D------------------- |Fair: | Probable--------- | Improbable: |Poor: 
Spinks | slope | | too sandy. | slope. 
| | | | 
43E------------------- | Poor: |Probable--------- | Improbable: |Poor: 
Spinks | slope | | too sandy. | slope. 
| | | | 
44B------------------- | Fair: | Probable--------- | Improbable: |Poor: 
Thetford | wetness. l | too sandy. | too sandy. 
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TABLE 14.--CONSTRUCTION MATERIALS--Continued 
| | | | 
Soil name and | Roadfill | Sand | Gravel | Topsoil 
map symbol | | | | 
| | | | 
| | | | 
| | | | 
455*: | | ! | 
Spinks--------------- |Good----------------- | Probable------------- | Improbable: | Fair: 
| | | too sandy. | too sandy. 
| | | | 
Benona--------------- |Good----------------- |Probable------------- | Improbable: | Poor: 
| | | too sandy. | too sandy, 
| Í I | small stones. 
| | | | 
45C*: | | | | 
Spinks--------------- |Good----------------- | Probable------------- | Improbable: | Fair: 
| | | too sandy. | slope, 
I | | | too sandy. 
| | | | 
Benona--------------- |Good----------------- |Probable------------- | Improbable: |Poor: 
t I | too sandy. | too sandy, 
I I | | small stones. 
| | | | 
455። : | | | | 
Spinks--------------- |Fair: |Probable------------- |Improbable: |Poor: 
| slope | | too sandy. | slope. 
l | | | 
Benona--------------- |Fair: |Probable--~---------- | Improbable: |Poor: 
| slope I | too sandy. | too sandy, 
| | | | small stones, 
| | | | slope. 
| | | | 
45E*, 45F*: | | | 
Spinks--------------- | Poor: | Pxobable------------- | Improbable: |Poor: 
| slope | | too sandy. | slope. 
{ { | | 
Benona--------------- |Poor: |Probable------------- | Improbable: | Poor: 
| slope | | too sandy. | too sandy, 
| | | | small stones, 
| | | | slope. 
| | | | 
46B--------- be መ: መ [Good---------- meme |Probable------------- | Improbable: |Poor: 
Grattan | | | too sandy. | too sandy. 
I | | ] 
48እ።: | | | | 
Saugatuck------------ |Poor: |Probable------------- | Improbable: | Poor: 
| wetness I | too sandy. | cemented pan, 
| | | | area reclaim, 
| l | | too sandy. 
| | | | 
Jebavy--------------- |Poor: |Probable------------- | Improbable: | Poor: 
| wetness | | too sandy. | cemented pan, 
[| | | | too sandy, 
| | ] | wetness. 
| | | | 
498. 4983. 49C, 49C3--|Good----------------- |Probable------------- | Inprobable: | Poor: 
Grattan | | | too sandy. | too sandy. 
| | | | 
49E, 49F-------------- [Poor: [Probable------------- [Improbable: [Poor: 
Grattan | slope. | | too sandy. | too sandy, 
| | | | slope. 
| | | | 
50B------------------- (Fair |Probable------------- | Inprobable: |Poor: 
Covert | wetness. | | too sandy. | too sandy. 
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| | | | 
Soil name and l Roadfill | Sand | Gravel l Topsoil 
map symbol | | | | 
| | | | 
| | | | 
| | | | 
BlB------------------- |Poor: | Probable------------- | Improbable: | Poor: 
Pipestone | wetness. | | too sandy. | too sandy, 
I | | | wetness. 
| | | | 
S2-------------------- | Poor: | Probable------------- | Improbable: | Poor: 
Granby | wetness. | | too sandy. | too sandy, 
I | l | wetness. 
| | | | 
538, 53C-------------- IGood----------------- | Improbable: | Improbable: |Poor: 
Grattan | | thin layer. | too sandy. | too sandy. 
| | | | 
56B, 56C-------------- |Good----------------- | Probable------------- | Improbable: | Poor: 
Benona | l | too sandy. | too sandy. 
| | | | 
56E------------------- |ጅ66ፓ:፥ |Probable------------- | Inprobable: | Poor: 
Benona | slope | | too sandy. | too sandy, 
I | | | slope. 
| | | | 
δ7ς------------------- |Good----------------- |Probable------------- | Improbable: | Poor: 
Nordhouse I | | too sandy. | too sandy. 
| | | | 
S"7E------------------- | Poor: |Probable------------- | Improbable: | Poor: 
Nordhouse | slope | | too sandy. | too sandy, 
| l | | slope. 
| | | | 
§8-------------------- |Poor: | Probable------------- | Improbable: | Poor: 
Kingsville | wetness | | too sandy. | too sandy, 
| | | | wetness. 
| | | | 
598, 59C-------------- [Good----------- መዱ | Probable------------- | Improbable: |Poor: 
Benona l | | too sandy. | too sandy, 
I | | | small stones. 
| | | | 
59E------------------- |Poor: | Probable------------- | Improbable: |Poor: 
Benona | slope | | too sandy. | too sandy, 
| | | | small stones, 
| | | | slope. 
| | | | 
60B, 6ῦς-------------- lGood----------------- |Probable------------- | Improbable: |Poor: 
Coloma | | | too sandy. | too sandy, 
| | | | small stones. 
| | | | 
60ξ------------------- | Poor: | Probable------------- | Improbable: | Poor: 
Coloma | slope | | too sandy. | too sandy, 
| | | | small stones, 
| | | | slope. 
| | | | 
638, 61C-------------- |Good----------------- | Improbable: | Improbable: | Poor: 
Epworth l | excess fines. | excess fines. | too sandy. 
| | | | 
61E------------------- |Fair: | Improbable: | Improbable: |Poor: 
Epworth | slope | excess fines. | excess fines. | too sandy, 
| | | | slope. 
| | | | 
62B, 62C-------------- |Good----------------- |Probable------------- | Improbable: |Poor: 
Plainfield | | | too sandy. | too sandy. 
| | | | 
65-------------------- |Poor: | Improbable: | Improbable: |Poor: 
Sloan | wetness. | excess fines. | excess fines. | wetness. 
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TABLE 14.--CONSTRUCTION MATERIALS--Continued 
| | | | 
Soil name and | Roadfill | Sand | Gravel [ Topsoil 
map symbol | | | | 
| | | | 
| | | | 
| | | | 
67-------------------- |Poor | Improbable: | Improbable: |Poor: 
Cohoctah | wetness. | excess fines. | excess fines. | wetness. 
| | | | 
69-------------------- |Fair: [Probable---------- | Inprobable: |Poor: 
Algansee | wetness. | | too sandy. | too sandy. 
| | | | 
Ἴδ-------------------- | Poor: | Probable---------- | Improbable: JPoor: 
Glendora | wetness. J [ too sandy. | too sandy, 
[ l | | wetness. 
| | | | 
7i*: | | | | 
Houghton------------- | Poor: | Improbable: | Improbable: |Ροος: 
| wetness, | excess humus. | excess humus. | wetness, 
| low strength. l | | excess humus. 
| | | | 
Carlisle------------- |Poor: | Improbable: | Improbable: | Poor: 
| wetness, | excess humus. | excess humus. | excess humus, 
| low strength. | | | wetness. 
| | | | 
Ίᾱ-------------------- | Poor: |Probable---------- | Improbable: |Poor: 
Adrian | wetness. | | too sandy. | excess humus, 
| | | | wetness. 
| | | | 
73-------------------- |Poor: | Improbable: | Improbable: | Poor: 
Palms | wetness. | excess fines. | excess fines. | excess humus, 
l | | | wetness. 
| | | | 
75-------------------- | Poor: | Improbable: | Improbable: |Poor: 
Martisco | thin layer, | excess humus. | excess humus. | excess humus, 
| wetness. | | | wetness. 
| l { | 
7)-------------------- [Poor: | Improbable: | Improbable: |Poor: 
Napoleon | wetness, | excess humus. | excess humus. | excess humus, 
| low strength. | | | wetness, 
| | | | too acid. 
| | | I 
834: | l | | 
Histosols------------ Poor: | Improbable: | Inprobable: | Poor: 
| wetness, | excess humus. | excess humus. | excess humus, 
| low strength. | | | wetness. 
| | | | 
Aquents-------------- |Poor: | Improbable: | Improbable: |Poor: 
| wetness. | excess fines. | excess fines. | wetness. 
| | | | 
84F*: I | | | 
Dune land. | | | | 
| | | | 
Quart zipsamments----~ |Fair: |Probable---------- | Improbable: |Poor: 
| slope. | | too sandy. | too sandy, 
| | | | slope. 
| | | | 
Psammaquents--------- |Poor: |Probable---------- | Improbable: |Poor: 
| wetness. | | too sandy. | too sandy, 
| | | | wetness. 
| | | | 
85F*: | | | | 
Udorthents----------- |Variable--------- |Variable---------- |Variable---------- |Variable. 
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| | | | 
Soil name and | Roadfill I Sand I Gravel | Topsoil 
map symbol | | | | 
| | | | 
[ I ] [ 
| | | | 
85F*: | | | | 
Quartzipsamments----- | Poor: |Probable------------- | Improbable: | Poor: 
| slope | | too sandy. | too sandy, 
| | | | slope. 
| | | | 
86F*: | l | | 
Dune land. | | | 
| | | | 
Quartzipsamments----- | Poor: |Probable------------- | Improbable: | Poor: 
| slope. | | too sandy. | too sandy, 
| | | | slope. 
| | | | 
87. | | | | 
Beaches | | | 
| | | | 
BBA------------------- |[Good----------------- |Probable------------- | Inprobable: | Poor: 
Udipsamments | | | too sandy. | too sandy. 
| | ] | 
89A------------------- |Variable------------- |Variable------------- |Variable------------- |Variable. 
Udorthents | | | 
| | | | 
93. | | | | 
Pits, sand and gravel| | | 
| | | | 
928. 92C-------------- IGood- ---------------- I|Probable------------- | Improbable: | Poor: 
Chelsea 1 | | too sandy. { too sandy. 
| | | | 
96B*: | | | I 
Spinks--------------- IGood----------------- |Probable------------- | Improbable: |Fair: 
I | | too sandy. | too sandy. 
| | | | 
Tekenink------------- IGood----------------- | Improable: | Improbable: | Poor: 
| | excess fines. | excess fines. | small stones. 
| | | | 
96ር*: | | | | 
Spinks--------------- [Goode - eomm mm nii IProbable------------- | Improbable: |Fair: 
| | | too sandy. | slope, 
| | | | too sandy. 
| | | | 
Tekenink------------- |Good----------------- | Improbable: | Improbable: |Poor: 
I | excess fines. | excess fines. | small stones. 
| | | | 
965*: | | | | 
Spinks --------------- |Fair: | Probable------------- |Improbable: |Poor: 
| slope | | too sandy. | slope. 
| | | | 
Tekenink------------- |Fair: | Improbable: | Improbable: | Poor: 
| slope | excess fines. | excess fines. | small stones, 
l | | | slope. 
| | | | 
96፳* : | | | | 
Spinks --------~------ |Poor: |Probable------------- | Improbable: [Poor: 
| slope | | too sandy. | slope. 
| | | | 
Tekenink------------- |Poor: | Improbable: | Improbable: | Poor: 
| slope. | excess fines. | excess fines. | small stones, 
| | | | slope. 
| 


See footnote at 


end of table. 
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Soil name and 
map symbol 


97*: 
Kerston-------------- 


99B*: 
Nappanee------------- 


Hoytville------------ 


Nappanee 


-101B, 101C------------ 
Claybanks 


210B*, 210C*---------- 
Typic Udipsamments 


Typic Udipsamments 


TABLE 14.--CONSTRUCTION MATERIALS--Continued 


Roadfill 


| wetness, 
| low strength. 


|Poor: 
| low strength. 


| Poor: 

| shrink-swell, 
| low strength, 
| wetness. 


| Poor: 
| low strength. 


|Poor: 
| shrink-swell, 
| low strength. 


See footnote at end of table. 


Sand 


Improbable: 
excess humus. 


| 
| 
| Probable-----~-------- 
| 
| 
| 
| 
|Probable------------- 
| 
| 
| 
|Probable------------- 
| 
| 
| 
| 
|Probable------------- 
| 
| 
|Probable------------- 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


| Improbable: 

| excess fines. 

| 

| Improbable: 

| excess fines. 

| 

| 

| Probable------------- 
| 

| 

| Probable------------- 
| 

| 

| 

| Probable------------- 
| 

| 


Gravel 


| Improbable: 
| too sandy. 


Improbable: 
excess humus. 


{ Improbable: 
| too sandy. 
| 
| Improbable: 
| too sandy. 
| 
| 
| 
| Improbable: 
| too sandy. 
| 
| 
| Improbable: 
| too sandy. 


| 
| Improbable: 
| too sandy. 


| 
| Improbable: 
too sandy. 


| 
| 
| 
| 
| 
| Improbable: 


| excess fines. 


| 
| Improbable: 


| 
| 
| 
| 
| Improbable: 
| 


| 
| Improbable: 


| excess fines. 


| 
| 
| Improbable: 
| too sandy. 
| 
| Improbable: 
| too sandy. 
| 


| 
| Improbable: 


| too sandy. 
| 


excess fines. 


excess fines. 


Soil Survey 


Topsoil 


Poor: 
excess humus, 
wetness. 


| 
| 
| 
| 
| 
| 
| 
| 


Poor: 
excess humus, 
wetness. 


Fair: 
too sandy. 


Poor: 
small stones, 
area reclaim. 


Fair: 
slope, 
too sandy. 


small stones, 
area reclain. 


Poor: 
slope. 


Poor: 
small stones, 
area reclain, 
slope. 


Poor: 
too clayey. 


Poor: 
too clayey, 
wetness. 


Poor: 


too 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
IPoor: 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| clayey. 
| 


| too clayey. 


|Poor: 
| too 
| 

| Poor: 
| too sandy, 
| slope. 

| 

IPoor: 

| too sandy. 
| 


sandy. 
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| | | | 
Soil name and | Roadfill I Sand | Gravel | Topsoil 
map symbol | | | 
| | | | 
| | | | 
| | | | 
211C*---------------- |Fair: | Probable-------- | Improbable: |Poor: 
Typic Udipsamments | slope 1 | too sandy. | too sandy, 
| | Ι | slope. 
I | | | 
212B*---------------- |Good----------------- | Probable-------- | improbable: |Poor: 
Typic Udipsamments | | | too sandy. | too sandy. 
| | | | 
213B*, 213C*--------- |Good----------------- | Probable-------- | Improbable: | Poor: 
Argic Udipsamments I I | too sandy. | too sandy. 
| | | | 
213D*---------------- | | Probable-------- | Improbable: | Poor: 
Argic Udipsamments | | | too sandy. | too sandy, 
| I | | slope. 
| | 1 | 
220B*, 220C*--------- |Good----------------- | Probable-------- | Improbable: {Poor: 
Entic Haplorthods, | | | too sandy. | too sandy. 
sandy | | | | 
1 | | | 
220D*---------------- | Fair: |Probable-------- | Improbable: |Poor: 
Entic Haplorthods, | slope | 1 too sandy. | too sandy, 
sandy I I | | slope. 
| | | | 
220E*---------------- |Poor: | Probable-------- | Inprobable: |Poor: 
Entic Haplorthods, | slope | | too sandy. | too sandy, 
sandy I l | | slope. 
| | | | 
221B*, 221C*--------- |Good----------------- | Probable-------- | Improbable: | Poor: 
Entic Haplorthods, | | | too sandy. | too sandy. 
sandy | | | | 
| | | | 
221D*---------------- |Fair: | Probable-------- | Improbable: | Poor: 
Entic Haplorthods, | slope | | too sandy. | too sandy, 
sandy | | | | slope. 
| | | | 
221E*---------------- |Poor: |Probable-------- | Improbable: |Poor: 
Entic Haplorthods, | slope I | too sandy. | too sandy, 
sandy | | I | slope. 
| | | | 
222B*, 222C*, 223B*, | | | 
223C*--------------- |Geod----------------- | Probable--------- | Improbable: |Poor: 
Entic Haplorthods, | | | too sandy. | too sandy. 
sandy | ! | | 
| | l | 
223D*---------------- | Fair: |Probable--------- | Improbable: |Poor: 
Entic Haplorthods, | slope | | too sandy. | too sandy, 
sandy | I | | slope. 
! | | | 
223E*---------------- |Poor: |Probabile--------- | Improbable: |Poor: 
Entic Haplorthods, | slope | | too sandy. | too sandy, 
sandy | | I | slope. 
| | | | 
224B*----- |Good----------------- |Pxobable--------- | Improbable: | Poor: 
Entic Haplorthods, I | | too sandy. | too sandy. 
sandy | [ | | 
| | | 1 
225B*, 225C*--------- |Good----------------- | Improbable: | Improbable: | Poor: 
Entic Haplorthods, I | thin layer. | too sandy. | too sandy. 


sandy 


TABLE 14.--CONSTRUCTION MATERIALS--Continued 


See footnote at end of table. 


I 
| 


364 Soil Survey 
TABLE 14.--CONSTRUCTION MATERIALS--Continued 
| | | | 
Soil name and | Roadfill I Sand | Gravel I Topsoil 
map symbol l ἰ | 
| | | | 
| | | | 
| | | | 
225D*----------------- |Fair | Improbable: | Improbable: |Poor: 
Entic Haplorthods, | slope. | thin layer. { too sandy. | too sandy, 
sandy l | | | slope. 
| | | ] 
230B*, 230C*---------- |Good---------- | Probable-------- | Improbable: | Poor: 
Entic Haplorthods, | | | too sandy. | too sandy. 
sandy | | | | 
| | | l 
230D*----------------- |Fair | Probable-------- | Improbable: |Poor: 
Entic Haplorthods, | slope | | too sandy. | too sandy, 
sandy | i | | slope. 
| | ] | 
230E*----------------- |Poor: | Probable-------- | Improbable: [Poor: 
Entic Haplorthods, | slope l | too sandy. | too sandy, 
sandy | I | | slope. 
| | | | 
231B*: | | | | 
Entic Haplorthods, | | | | 
sandy--------------- IGood---------- | Probable-------- | Improbable: | Poor 
| I | too sandy. | too sandy. 
| | l 1 
Alfic Haplorthods, | | | | 
sandy over loamy----iGood---------- | Inprobable: | Inprobable: | Poor 
| | thin layer. | too sandy. | too sandy. 
I | | | 
233B*, 233C*: | | | | 
Alfic Haplorthods, | | | | 
sandy over loamy----|Good---------- | Improbable: | Improbable: |Poor 
I | thin layer. | too sandy. | too sandy. 
| | | I 
Entic Haplorthods, | l | I 
sandy--------------- |Good---------- | Probable-------- | Improbable: | Poor 
I I | too sandy. | too sandy. 
| | | | 
233D*: | | | | 
Alfic Haplorthods, | | | | 
sandy over loamy----|Fair: (Improbable: | Improbable: |Poor: 
| slope. | thin layer. | too sandy. | too sandy, 
| | | | slope. 
| | | | 
Entic Haplorthods, | | | 
sandy--------------- |Fair: | Probable-------- | Improbable: |Poor: 
| slope I | too sandy. | too sandy, 
| | | | slope. 
] ] | ] 
233E*: | | | | 
Alfic Haplorthods, | | | 
sandy over loamy----|Poor: | Improbable: | Improbable: |Poor: 
| slope. | thin layer. | too sandy. | too sandy, 
| | | | slope. 
| | | | 
Entic Haplorthods, | | | I 
sandy--------------- |Poor: | Probable-------~ | Improbable: {Poor: 
| slope | | too sandy. | too sandy, 
| | | | slope. 
| | | | 
235B*: | | | | 
Alfic Haplorthods, | | I | 
sandy over loamy----|Good---------- | Improbable: ] Improbable: [Poor: 
J [ thin layer. | too sandy. | too sandy. 


See footnote at end of table. 
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TABLE 14.--CONSTRUCTION MATERIALS--Continued 
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| | | | 
Soil name and | Roadfill I Sand I Gravel I Topsoil 
map symbol I | | | 
| | I | 
| | | | 
| | | | 
23581: | | | | 
Alfic Haplorthods, I | I 
sandy--------------- | Fair: | Probable------------- | Improbable: [Poor 
| thin layer. | | too sandy. | too sandy. 
| | | | | 
23563: | | | | 
Alfic Haplorthods, | | | 
sandy over loamy----|Good------------ | Improbable: | Inprobable: | Poor 
| | thin layer. | too sandy. | too sandy. 
| | | | 
Alfic Haplorthods, I | | 
sandy--------------- |Fair |Probable------------- | Improbable: |Poor 
| thin layer | | too sandy. | too sandy. 
| | | | 
240C*, 241B*---------- | Good------------ | Probable------------- | Improbable: |Poor 
Entic Haplorthods, | | | too sandy. | too sandy. 
sandy | | | | 
| | | | 
245B*, 245C*---------- | Good------------ | Improbable: | Improbable: |Poor: 
Entic Haplorthods, | | thin layer. | too sandy. | too sandy. 
sandy | | | | 
| | | | 
245D*----~------------ |Fair | Improbable: | Improbable: |Poor: 
Entic Haplorthods, | slope. | thin layer. | too sandy. | too sandy, 
sandy | | | | slope. 
| | | | 
250*: | | | | 
Mollic Psammaquents--|Poor: |Probable------------- | Improbable: |Poor: 
| wetness. | | too sandy. | too sandy, 
| | | | wetness. 
f I | | | 
Aquic Udipsamments---|Fair: |Probable------------- | Improbable: |Poor: 
| wetness. | | too sandy. | too sandy. 
| | | | 
Medisaprists, euic---|Poor: | Improbable: | Improbable: | Poor: 
| wetness. | excess humus. | excess humus. | excess humus, 
| | | | wetness. 
| | | | 
262A*----------------- |Poor | Probable------------- | Improbable: |Poor: 
Aeric Haplaquods, | wetness. | | too sandy. | cemented pan, 
sandy, ortstein | | | | area reclaim, 
| | | | too sandy. 
| | | | 
263A*----------------- |Fair |Probable------------- | Improbable: |Poor: 
Aquic Udipsamments | wetness | | too sandy. | too sandy. 
| | | | 
272*------.------------ | Poor |Probable------------- | Improbable: |Poor: 
Typic Haplaquods, | wetness. | | too sandy. | too sandy, 
sandy Ι | | | wetness. 
| | | | 
273*------------------ |Poor: | Probable------------- | Improbable: | Poor: 
Mollic Psammaquents | wetness | | too sandy. | too sandy, 
| | | | wetness. 
| | | | 
274κ------------------ |Poor: | Improbable: | Improbable: | Poor: 
Typic Haplaquolls, | wetness. | excess fines. | excess fines. | too sandy, 
sandy over loamy | | | 


See footnote at end of table. 
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Soil Survey 
TABLE 14.--CONSTRUCTION MATERIALS--Continued 
| | | | 
Soil name and | | Sand | Gravel { Topsoil 
map symbol | | | | 
| | | | 
| | | | 
| | | | 
2803: | | | | 
Aquents-------------- | Poor | Improbable: | Improbable: |Ροος: 
| { excess fines. | excess fines. | wetness. 
| | | | 
Histosols------------ |Poor: | Improbable: | Improbable: |Poor: 
Ι | excess humus. | excess humus. | excess humus, 
| low strength. I | | wetness. 
| | { | 
281------------------- |Poor: | Improbable: | Improbable: | Poor: 
Medisaprists, dysic | | excess fines. | excess fines. | excess humus, 
| | | | wetness. 
| | | | 
282------------------- | Poor: | Improbable: | Improbable: (Poor: 
Medisaprists, euic | wetness. | excess humus. | excess humus. | excess humus, 
l | | | wetness. 
| 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 15.--WATER MANAGEMENT 


(Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." Absence of an entry indicates that the soil was not evaluated. The 
information in this table indicates the dominant soil condition but does not eliminate the need for onsite 
investigation) 


Limitations for-- | 


Features affecting-- 
].።፡ መ €  πάώπὰς ሳስ a በከ ር ው — 2 — Bü — x eur bet dado UM -- C s 


Soil name and Pond Embankments, | Aquifer-fed | 1 | 
reservoir dikes, and | excavated | Drainage Irrigation Grassed 
areas | ponds I waterways 


| 
| 
map symbol | 
| 
| 


10B--------------- | Moderate: 
Perrinton | slope. 

| 
10C, 10D, 10E----- | Severe: 
Perrinton | slope. 

| 

Fas 
11A--------------- |Slight--------- 
Ithaca | 

| 
12---------------- |Slight--------- 
Bono I 

| 
13B--------------- |Moderate: 
Marlette | slope. 

| 

| 
1365, 13D---------- | Severe: 
Marlette | slope. 

| 

| 
14B--------------- | B1ight--------- 
Capac | 

| 

| 
16B--------------- |Moderate: 
Remus | slope. 

| 
166, 16D---------- |Severe: 
Remus | slope. 

| 

| 
1784: | 
Marlette--------- |Moderate: 

| slope. 

I 

I 
Fern------------- | Severe: 

| seepage. 

] 

| 
17C*, 17D*: | 
Marlette--------- | Severe: 

| slope. 

| 

| 
Fern------------- | Severe: 

| seepage, 

| slope. 

| 
18B*: 
Spinks----------- | Severe: 

| seepage. 


See footnote at end of table. 


| 
| 
| levees 
| 
| 


{Moderate: 
| hard to pack. 
| 
|Moderate: 
| hard to pack. 
| 

| 

|Severe: 

| wetness. 
| 

|Severe: 

| ponding. 
| 
|Moderate: 
| piping. 
| 

| 
|Moderate: 
| piping. 
| 

| 

| Severe: 

| piping, 
| wetness. 


|Slight--------- 
| 

| 

| 

| 

|Moderate: 


| piping. 
| 


| Severe: 

| seepage, 
| piping. 
| 

| 
|Moderate: 
| piping. 
| 

| 

| Severe: 

| seepage, 
| piping. 
| 

| 


|Severe: 

| seepage, 
| piping. 
| 


| 

| 

|Severe: 

| no water. 
| 

| Severe: 

| no water. 
| 

| 


| Severe: 


| slow refill. 


|Severe: 


| slow refill. 


| 

| Severe: 

| no water. 
| 

| 

| Severe: 

| no water. 
| 

| 


| Severe: 


| slow refill. 


| 

| 

| Severe: 

| no water. 
| 

|Severe: 

| no water. 
| 

| 

| 

{Severe: 

| no water. 
| 

| 


| Severe: 

| no water. 
| 

| 

| 

|Severe: 

| no water. 
| 

| 

|Severe: 

| no water. 


| 

| 

| 
|Severe: 
| no water. 
| 

I 


Deep to water Slope, 


| 
| 
| 
| 
| 
| percs slowly. 
| 
| 
| 
| 
| 


Deep to water  |Slope, 
percs slowly. 
Percs slowly, |Wetness-------- 
frost action. | 
| 
|Ponding, |Ponding, 


| percs slowly. | percs slowly. 
| | 
|Deep to water Slope, 
| | soil blowing, 
| | rooting depth. 
| | 
|Deep to water  |Slope, 
| | soil blowing, 
| | rooting depth. 
| | 
|Frost action---|Wetness, 
| | soil blowing. 
| | 
| | 
water (Slope, 
| | droughty. 
| | 
to water  |Slope, 

| droughty. 
| | 

| 

| 


to water (Slope, 

| | soil blowing, 
| | rooting depth. 
| | 

to water Slope, 

| | droughty, 

| | fast intake. 
| | 

| | 

to water  |Slope, 

I | soil blowing, 
| | rooting depth. 
| | 

to water  |Slope, 

| | droughty, 

| | fast intake. 
| | 

| | 

to water  |Slope, 

| | droughty, 

| | fast intake. 
I | 


| 
| 
| 
| 
IErodes easily, 
| percs slowly. 
| 
| 
| 
| 
| 


Slope, 
erodes easily, 
percs slowly. 


|Wetness, 

| percs slowly. 
[ 

|Wetness, 

| percs slowly. 
| 

|Rooting depth. 
| 

| 

| 

|Slope, 

| rooting depth. 
| 

| 

|Wetness. 

| 

| 

| 

{Droughty, 

| rooting depth. 
| 

|Slope, 

| droughty, 

| rooting depth. 
| 

| 


[Rooting depth. 
| 

| 

| 

[Erodes easily, 
| droughty. 

| 

| 

| 

{Slope, 

| rooting depth. 
| 

| 

| S1ope, 

| erodes easily, 
| droughty. 

| 

| 

|[Droughty. 

I 

| 

| 


368 Soil Survey 


TABLE 15.--WATER MANAGEMENT--Continued 


Limitations for-- Peatures affecting-- 


| | 
Soil name and | Pond | Embankments, | Aquifer-fed | | | 
map symbol | reservoir | dikes, and | excavated | Drainage | Irrigation l Grassed 
| areas | levees { ponds | | | waterways 
I | | | | | 
| | | | | | 
18B* | | | | | | 
Gowdy------------ |Severe: | Severe: | Severe: |Deep to water  |Slope, |Erodes easily, 
| seepage. | hard to pack. | no water | | droughty, | droughty. 
I | | I | fast intake. | 
| | | | | | 
38ር*, 18D*: | | | | | J 
Spinks----------- | Severe: | Severe: | Severe |Deep to water  |Slope, | S1ope, 
| seepage, | seepage, | no water. | | droughty, | droughty. 
| slope. | piping. 1 | | fast intake. | 
| | | | | | 
Gowdy------------ |Severe: |Severe: |Severe: [Deep to water  |Slope, | S1ope, 
| seepage, | hard to pack. | no water | | droughty, | erodes easily, 
| slope. I | | | fast intake. | droughty. 
| | | I | | 
20B*: | | [ | | | 
Arkport---------- {Severe: |Severe: | Severe: |Deep to water  |Droughty, |Droughty. 
| seepage. | piping. | no water. | | fast intake, | 
| | J I | slope. | 
| [ | | | | 
Chelsea---------- | Severe: | Severe: | Severe: |Deep to water  |Slope, IDroughty. 
| seepage. | seepage, | no water. | | droughty, | 
| | piping. | I | fast intake. | 
| | 1 | | | 
20C*: | | | | | | 
Arkport---------- | Severe: | Severe: | Severe: |Deep to water  |Droughty, |Slope, 
| seepage, | piping. | no water. | | fast intake, | droughty. 
| slope. | | I | slope. Il 
| | | | | | 
Chelsea---------- | Severe: | Severe: | Severe: |Deep to water  |Slope, | 51ope, 
| seepage, | seepage, | no water. | | droughty, | droughty. 
| slope. | piping. | | { fast intake. | 
| | | | ! | 
20D*: ! | | | | | 
Arkport---------- | Severe: |Severe: | Severe: |Deep to water  |Droughty, (Slope, 
| seepage, | piping. | no water. I | fast intake, | droughty. 
| slope. l | | | slope. | 
| | l | | ! 
Chelsea---------- | Severe: | Severe: | Severe: J|Deep to water  [Slope, |Slope, 
| seepage, | seepage, | no water. | | droughty, | droughty. 
| slope. | piping. | | | fast intake. | 
| | | | | Í 
21A--------------- (Severe: ᾿ |Severe: | Severe: {Frost action, |Wetness, |Wetness, 
Freesoil | seepage. { piping, | cutbanks cave.| cutbanks cave.| droughty, | droughty. 
I | wetness. I | | fast intake. | 
| | | | | | 
22B--------------- | Severe: |Severe; Į Severe: [Deep to water  |Slope, {Erodes easily, 
Gowdy | seepage. | hard to pack. | no water. I | droughty, | droughty. 
| | | | | fast intake. | 
| | | | | | 
22C------~-------- |Severe: [Severe: ISevere: |Deep to water Slope, | S1ope, 
Gowdy | seepage, | hard to pack. | no water. I | droughty, | erodes easily, 
| slope. { | | | fast intake. | droughty. 
| | | | | | 
23A--------------- | Severe: |Moderate: |Severe: |Percs slowly---|Wetness, |Wetness, 
Arkona | seepage. | hard to pack, | no water. | { droughty. | droughty, 
| | wetness. { | | | rooting depth. 


| | | | | | 


See footnote at end of table. 
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| 
Soil name and | Pond 
map symbol I reservoir 
| areas 
| 
| 
24---------------- | Severe: 
Sickles | seepage. 
| 
| 
| 
25B* | 
Gowdy------------ | Severe: 
| seepage. 
| 
| 
Perrinton-------- |Moderate: 
| slope. 
| 
25C*, 25D*, 25E*: | 
Gowdy------------ | Severe: 
| seepage, 
| slope. 
| 
Perrinton-------- |Severe: 
| slope. 
I 
; | 
26A*: I 
Arkona----------- | Severe: 
| seepage. 
| 
| 
Ithaca----------- |Slight--------- 
! 
| 
27B*: 
Arkona----------- ISevere: 
| seepage. 
| 
| 
Del Rey---------- |Slight--------- 
| 
| 
| 
28B--------------- | Severe: 
Fern | seepage. 
| 
| 
285, 28D---------- |Severe: 
Fern | seepage, 
| slope. 
| 
29A--------------- |Moderate: 
Dixboro | seepage. 
| 
| 
30---------------- | Severe: 
Lamson | seepage. 
| 
| 
35B*: | 
Alvin------------ | Severe: 
| seepage. 


See footnote at end of table. 


TABLE 15.--WATER MANAGEMENT--Continued 


Limitations for-- 


Embankments, 
dikes, and 
levees 


Severe: 
seepage, 

| piping, 

| ponding. 

| 

| 

|Severe: 

| hard to pack. 
| 


| 
|Moderate: 


| hard to pack. 


| 

| 

|Severe: 

| hard to pack. 
| 

| 


|Moderate: 


| hard to pack. 


| 

| 

| 
|Moderate: 
| hard to pack, 
| wetness. 
| 

|Severe: 

| wetness. 
I 

| 
|Moderate: 
I hard to pack, 
| wetness. 
| 

|Severe: 

| wetness. 
| 

| 

|Severe: 

| seepage. 
| piping. 
I 

|Severe: 

| seepage, 
| piping. 
|Severe: 

| piping, 

| wetness. 
| 

|Severe: 

| piping, 

| ponding. 
| 

| 

|Severe: 

| seepage, 
| piping. 
| 


Aquifer-fed 
excavated 
ponds 


Severe: 
slow refill, 
cutbanks cave. 


Severe: 
no water. 


Severe: 
no water. 


Severe: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| no water. 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Severe: 
no water. 


Severe: 
no water. 


Severe: 
slow refill. 


Severe: 
no water. 


|Severe: 

| slow refill. 
I 

| 

| Severe: 

| no water. 

| 

| 


|Severe: 
no water. 


Severe: 
cutbanks cave. 


Severe: 


| 
| 
| 
| 
| 
| 
| 
|. cutbanks cave. 
| 
| 
| 
| 
I 
| 
| 


Severe: 
no water. 


Drainage Irrigation 
Ponding, Ponding, 
percs slowly, droughty, 


cutbanks cave fast intake. 


| 

| 

| | 

| | 

| | 

| | 

| | 

| | 

| |l 

| | 

| | 

| | 

|Deep to water  |Slope, 

| | droughty, 

| | fast intake. 
| | 

|Deep to water Slope, : 
| | percs slowly. 
I I 

| | 

|Deep to water  |Slope, 

| | droughty, 

| | fast intake. 
| | 

|Deep to water Slope, 

| | percs slowly. 
| | 

| | 

| | 

|Percs slowly---|Wetness, 

| | droughty. 

| | 

| | 

|Percs slowly,  |Wetness------- 
| frost action. | 

| | 

| | 

|Percs slowly---|Wetness, 

I | droughty. 

| | 

| | 

|Percs slowly, |Wetness, 


| frost action. 


|Deep to water |Slope, 

I | droughty, 

| | fast intake. 
| | 

IDeep to water |Slope, 

I | droughty, 


fast intake. 


| | 
| | 
|Frost action, |Wetness, 

| cutbanks cave.| fast intake. 
| | 

| | 

|Ponding, |Ponding, 

| frost action. | 
| | 

| | 

| | 

|Deep to water |Slope, 
| | 

] | 

| | 


| percs slowly. 


soil blowing. 


soil blowing. 
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Features affecting-- 


Grassed 
waterways 


Wetness, 
droughty, 
rooting depth. 


Erodes easily, 
droughty. 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

|Erodes easily, 
| percs slowly. 
| 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 


Slope, 
erodes easily, 
droughty. 


Slope, 
erodes easily, 
percs slowly. 


Wetness, 
droughty, 
rooting depth. 


|Wetness, 

| percs slowly. 
| 

| 

|Wetness, 

| droughty, 

| rooting depth. 
| 

|Wetness, 

| eredes easily, 
| percs slowly. 
| 

|Erodes easily, 
| droughty. 

| °. 

| 

| Slope, 

| erodes easily, 
| droughty. 

| 

|Wetness. 

| 

| 

| 

|Wetness. 

| 

| 

| 

| 

|Favorable. 

| 

| 

| 
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I 
Soil name and | Pond 
map symbol I reservoir 
I areas 
| 
| 
35B* | 
Spinks----------- | Severe: 
| seepage. 
| 
| 
35C*, 35D*: | 
Alvin------------ | Severe: 
| seepage, 
| slope. 
| 
Spinks----------- | Severe: 
| seepage, 
| slope. 
| 
36A--------------- |Slight--------- 
Del Rey | 
| 
| 
37A--------------- |Severe: 
Altmar | seepage. 
| 
| 
38B*: | 
Spinks----------- | Severe: 
| seepage. 
| 
| 
Okee------------- | Severe: 
| seepage. 
| 
38ር*, 385*, 38ጅ*: | 
Spinks---------- -|Severe: 
| seepage, 
| slope. 
| 
Okee------------- | Severe: 
| seepage, 
[ slope. 
| 
40B*: 
Coloma----------- | Severe: 
| seepage. 
| 
| 
Toogood---------- | Severe: 
| seepage. 
| 
| 
40C*, 40D*: | 
Coloma----------- | Severe: 
| seepage, 
| slope. 
| 
Toogood---------- | Severe: 
| seepage, 
| slope. 


See footnote at end of table. 


TABLE 15.--WATER MANAGEMENT--Continued 


Limitations for-- 


Embankments, 
dikes, and 
levees 


Severe: 

| seepage, 
| piping. 

| 


| 
| Severe: 


| seepage, 
| piping. 
| 

| Severe: 

| seepage, 
| piping. 
| 

|Severe: 

| wetness. 
| 

| 


| Severe: 

| seepage, 
| wetness. 
| 

| 

|Severe: 

| seepage, 
| piping. 
| 

| Severe: 

| seepage, 
| piping. 
I 


| 

|Severe: 

| seepage, 
| piping. 
| 

|Severe: 

| seepage, 
| piping. 
| 

| 

|Severe: 

| seepage, 
| piping. 

| 


`|Severe: 


| seepage, 
| piping. 
| 

| 


|Severe: 

| seepage, 
| piping. 
| 

| Severe: 

| seepage, 
| piping. 
| 


Aquifer-fed 
excavated 
ponds 


| Severe: 

| no water. 

| 

| 

|Severe: 

| slow refill. 
I 


I 
| Severe: 
{ cutbanks cave. 


Severe: 
no water. 


Severe: 
no water. 


Severe: 
no water. 


Severe: 
no water. 


Severe: 
no water. 


Severe: 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| no water. 
| 

| 


Drainage 


Deep to water 


Deep to water 


Deep to water 


Peres slowly, 


Cutbanks cave 


to water 


water 


to water 


water 


to water 


water 


to water 


to water 


frost action. 


Soil Survey 


Features affecting-~ 


Irrigation 


Slope, 
droughty, 
fast intake. 


Slope, 


Soil blowing. 


Slope, 
droughty, 
fast intake. 


Wetness, 


percs slowly. 


Wetness, 
droughty. 


droughty, 
fast intake. 


Slope, 
droughty, 
fast intake. 


Slope, 
droughty, 
fast intake. 


Slope, 
droughty, 
fast intake. 


Slope, 
droughty, 
fast intake. 


Slope, 
droughty, 
fast intake. 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|Slope, 
| 
| 
| 
J 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
]Slope, 
| droughty, 
| fast intake. 
| 

|Slope, 

| droughty, 
| fast intake. 


| 
Grassed 
waterways 


Droughty. 


Slope. 


Slope, 
droughty. 


Wetness, 
erodes easily, 
percs slowly. 


Wetness, 
droughty. 


Droughty. 


Droughty. 
Slope, 
droughty. 


Slope, 
droughty. 


Droughty. 


Droughty. 


Slope, 
droughty. 


Slope, 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
{ 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
{ 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| droughty. 
| 

| 
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TABLE 15.--WATER MANAGEMENT--Continued 
| Limitations for-- | Features affecting-- 
Soil name and | Pond | Embankments, | Aquifer-fed | I | 
map symbol | reservoir | dikes, | excavated | Drainage | Irrigation | Grassed 
| areas | levees | ponds | | | waterways 
| | | | | | 
| | | | | | 
41---------------- | Severe; | Severe: | Severe: |Ponding, |Ponding, |Wetness, 
Granby | seepage. | seepage, | eutbanks cave.| cutbanks cave.| droughty, | droughty. 
| | piping, | | | fast intake. | 
| | ponding. | | | | 
| | | | | | 
425*: | | | | | | 
Spinks----------- | Severe: | Severe: | Severe: |Deep to water  |Slope, |Droughty. 
| seepage. | seepage, | no water. I | droughty, | 
| | piping. | I | fast intake. | 
| | | | | | 
Remus------------ | Moderate: |Slight------ | Severe: [Deep to water |Slope, |Droughty, 
| slope. | | no water. | | droughty. | rooting depth. 
| | | | | | 
Fern------------- | Severe: |Severe: | Severe: |Deep to water  |Slope, |Erodes easily, 
| seepage. | seepage, | no water. | | droughty, | droughty. 
| | piping. | 1 | fast intake. | 
| | | | | | 
42C*, 42D*, 42*: | | | | | | 
Spinks----------- | Severe: | Severe: | Severe: |Deep to water  |Slope, {Slope, 
| seepage, | seepage, | no water. I | droughty, | droughty. 
| slope. | piping. | | | fast intake. | 
I | | | | | 
Remus------------ | Severe: | Slight------ | Severe: |Deep to water  |Slope, | Slope, 
| slope. Ι | no water. | | droughty. | droughty, 
| | | | | | rooting depth. 
| | | | | | 
Fern------------- | Severe: | Severe: | Severe: |Deep to water  |Slope, | Slope, 
| seepage, | seepage, | no water. | | droughty, | eredes easily, 
| slope. | piping. | | | fast intake. | droughty. 
| | | | | | 
43B--------------- |Severe: |Severe: | Severe: |Deep to water  |Slope, |Droughty. 
Spinks | seepage. | seepage, | no water. | | droughty, 
| | piping. | | | fast intake. | 
| | | | | | 
43C, 43D, 43E----- | Severe: | Severe: | Severe: |Deep to water  |Slope, | Slope, 
Spinks | seepage, | seepage, | no water. | | droughty, | droughty. 
| slope. | piping. | | | fast intake. | 
| | | | | | 
44B--------------- | Severe: | Severe: | Severe: |Cutbanks cave  |Wetness, |Wetness, 
Thetford | seepage. | piping, | cutbanks cave. | | droughty. | droughty. 
| | wetness. | | | l 
| | | | | | 
455።: | | | | | | 
Spinks----------- | Severe: | Severe: | Severe: |Deep to water  |Slope, |Droughty. 
| seepage. | seepage, | no water. l | droughty, | 
| | piping. | | | fast intake. | 
| | | | | | 
Benona----------- | Severe: | Severe: | Severe: |Deep to water  |Slope, |Droughty. 
| seepage. | seepage, | no water. | | droughty, | 
| | piping. | | | fast intake. | 
| | | | | | 
45ር*, 450*, 45E*, | | | | [ | 
45F*: | | | | | | 
Spinks---------- | Severe: | Severe: | Severe: {Deep to water  |Slope, | Slope, 
| seepage, | seepage, | no water. l | droughty, | droughty 
| slope. | Piping. | | | fast intake. | 
| | | | | | 
Benona---------- | Severe: | Severe: | Severe: |Deep to water  |Slope, | S1ope, 
| seepage, | seepage, | no water. | | droughty, | drougbty. 
| slope. | piping. | | | fast intake. | 
| | | | | 


See footnote at end of table. 
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TABLE 15.--WATER MANAGEMENT--Continued 


Limitations for-- 


Soil Survey 


Features affecting-- 


| | 
Soil name and | Pond | Embankments, | Aquifer-fed | | | 
map symbol | reservoir | dikes, and | excavated | Drainage | Irrigation | Grassed 
| areas | levees | ponds | | | waterways 
| | | | | | 
| | | | | | 
46B-------------- | Severe: | Severe: | Severe: |Deep to water  |Slope, |Droughty. 
Grattan | seepage. | seepage, | no water. | | droughty, 
| | piping. | | | fast intake. | 
| | | | | | 
48A*: | | | | | I 
Saugatuck------- | Severe: | Severe: | Severe: |Cemented pan, |Wetness, |Wetness, 
| seepage, | seepage, | cutbanks cave.| cutbanks cave.| droughty. | droughty, 
| cemented pan. | piping, | | | | cemented pan. 
| | wetness. | | | | 
| | | | | | 
Jebavy---------- | Severe: | Severe: | Severe: | Ponding, | Ponding, |Wetness, 
| seepage, | seepage, | ecutbanks cave.| cemented pan, | droughty, | droughty, 
| cemented pan. | piping, | | cutbanks cave.| fast intake. | cemented pan. 
| | ponding. | | Ι [ 
| | | | | | 
49B, 49B3-------- | Severe: | Severe: |Severe: |Deep to water |Slope, [Droughty. 
Grattan | seepage. | seepage, | no water. | | droughty, 1 
I | piping. | | | fast intake. | 
| | | | | | 
49C, 4963, 49E, | | | | | | 
49F------------- | Severe: | Severe: | Severe: |Deep to water  |Slope, | S1ope, 
Grattan | seepage, | seepage, | no water. | | droughty, | droughty. 
| slope. | piping. | | | fast intake. 
| | | | | | 
50B-------------- | Severe: | Severe: | Severe: |Slope, |Slope, |Droughty. 
Covert | seepage. | seepage, | cutbanks cave.| cutbanks cave.| wetness, I 
| | piping. | | | droughty. | 
| | | | | | 
51B-------------- | Severe: | Severe: | Severe: |Cutbanks cave  |Wetness, |Wetness, 
Pipestone | seepage. | seepage, | cutbanks cave. | | droughty. | droughty. 
| | piping, | | | | 
I | wetness. | | | | 
| | | | | | 
52--------------- | Severe: |Severe: | Severe: | Ponding, | Ponding, |Wetness, 
Granby | seepage. | seepage, | cutbanks cave.| cutbanks cave.| droughty, | droughty. 
| | piping, | | | fast intake. | 
| | ponding. | | | | 
| | | | | | 
53B-------------- | Severe: | Severe: | Severe: |Deep to water  |Slope, |Droughty. 
Grattan | seepage. | seepage, | no water. | | droughty, 
I | piping. | | | fast intake. |] 
| | | | | | 
53C-------------- | Severe: | Severe: | Severe: |Deep to water  |Slope, | Slope, 
Grattan | seepage, | seepage, | no water. | | droughty, | droughty. 
| slope. | piping. | | | fast intake. | 
| | | | | | 
56B-------------- | Severe: | Severe: | Severe: |Deep to water  |Slope, |Droughty. 
Benona | seepage. | seepage, | no water. | | droughty, 
| | piping. | | | fast intake. | 
I | | | | | 
56C, 56E--------- | Severe: | Severe: | Severe: |Deep to water  |Slope, | Slope, 
Benona | seepage, | seepage, | no water. | | droughty, | droughty. 
| slope. | piping. | | | fast intake. 
| | | | | | 
57, 57F--------- |Severe: | Severe: | Severe: |Deep to water  |Slope, | S1ope, 
Nordhouse | seepage, | seepage, | no water. | | droughty, | droughty. 
| slope. | piping. I | | fast intake. | 
| | 


See footnote at end of table. 
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TABLE 15.--WATER MANAGEMENT--Continued 
I Limitations for-- | Features affecting-- 
Soil name and | Pond | Embankments, |  Aquifer-fed | I | 
map symbol I reservoir | dikes, and | excavated I Drainage | Irrigation | Grassed 
1 areas | levees | ponds | | | waterways 
I I | l | | 
| | | | | | 
58---------------- |Severe: | Severe: | Severe: | Ponding, |Ponding, |Wetness, 
Kingsville | seepage. | seepage, | cutbanks cave.| cutbanks cave.| droughty, | droughty. 
| | piping, | | | fast intake. | 
| | ponding. | | | | 
| | | | | | 
59B--------------- | Severe: |Severe: | Severe: |Deep to water  |Slope, |Droughty. 
Benona | seepage. | seepage, | no water. | | droughty, 
| | piping. I | | fast intake. | 
| | | | | | 
59C, 59E---------- | Severe: | Severe: | Severe: |Deep to water  |Slope, | Slope, 
Benona | seepage, | seepage, | no water. | | droughty, | droughty. 
| slope. | piping. | | | fast intake. | 
| | l | | | 
60Β--------------- | Severe: | Severe: | Severe: |Deep to water  |Slope, |Droughty. 
Coloma | seepage. | seepage, | no water. | | droughty, 
| | piping. | | | fast intake. | 
| | | | | [S 
60C, 60E---------- | Severe: | Severe: | Severe: |Deep to water  |Slope, | Slope, 
Coloma | seepage, | seepage, | no water. l I droughty, | droughty. 
| slope. | Piping. | | | fast intake. | 
| | | | | | 
61B--------------- | Severe: |Severe: | Severe: |Deep to water  |Slope, [Droughty, 
Epworth | seepage. | piping. | no water. | | droughty, | rooting depth. 
] | | | | fast intake. | 
| | | | | | 
61C, 61E---------- | Severe: |Severe: |Severe: |Deep to water  |Slope, |Slope, 
Epworth | seepage, | piping. | no water. | | droughty, | droughty, 
| slope. | | | | fast intake. | rooting depth. 
| | | | | | 
62B--------------- | Severe: |Severe: | Severe: [Deep to water |Slope, |Droughty. 
Plainfield | seepage. | seepage, | no water. | | droughty, 1 
l I | piping. I | | fast intake. | 
| | | | | | 
62C--------------- | Severe: | Severe: | Severe: [Deep to water  |Slope, | S1ope, 
Plainfield | seepage, | seepage, | no water. | | droughty, | droughty. 
| slope. | piping. | ' | fast intake. | 
| | | | | | 
65---------------- |Moderate: | Severe: | Severe: |Flooding, |Wetness, |Wetness, 
Sloan | seepage. | piping, | slow refill. | frost action. | flooding. | erodes easily. 
I | wetness. | | | | 
1 I | | | | 
67---------------- | Severe: | Severe: | Severe: {Flooding, (Wetness, |Wetness. 
Cohoctah | seepage. | piping, | cutbanks cave.| frost action. | flooding. 
| | wetness. | | | | 
| | | | | | 
69---------------- | Severe: | Severe: | Severe: | Flooding, |Wetness, |Wetness, 
Algansee | seepage. | seepage, | cutbanks cave.| cutbanks cave.| droughty. | droughty. 
| | piping, | | ! | 
| | wetness. | | I I 
| | | | | | 
70---------------- | Severe: | Severe: | Severe: | Flooding, |Wetness, |Wetness, 
Glendora | seepage. | seepage, | eutbanks cave.| cutbanks cave.| droughty, | droughty. 
| | piping, l l | flooding. | 
| | wetness. | | | l 
| | | | | | 
71*: | l | | | | 
Houghton--------- | Severe: |Severe: | Severe: |Frost action,  |Ponding-------- |Wetness. 
| seepage. | excess humus, | slow refill. | subsides, | 
| | ponding. | { ponding. | l 
| | | 


See footnote at end of table. 
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TABLE 15.--WATER MANAGEMENT--Continued 


Limitations for-- 


Soil Survey 


Features affecting-- 


| | 
Soil name and | Pond | Embankments, | Aquifer-fed | | | 
map symbol I reservoir | dikes, and J excavated | Drainage | Irrigation | Grassed 
| areas | levees | ponds | | l waterways 
| | | | | | 
| | | | | | 
73*: | | | | | | 
Carlisle--------- | Severe: | Severe: | Severe: | Ponding, | Ponding, {Wetness. 
| seepage. | excess humus, | slow refill. | subsides, | soil blowing. | 
| | ponding. | | frost action. | 
| | | | | | 
72---------------- | Severe: | Severe: | Severe: | Ponding, | Ponding, |Wetness, 
Adrian | seepage. | seepage, | slow refill, | subsides, | soil blowing, | rooting depth. 
| | piping, | cutbanks cave.| frost action. | rooting depth. | 
| | ponding. | | | | 
[ | | | | | 
Ἴβ---------------- |Severe: ISevere: | Severe: | Ponding, | Ponding, |Wetness, 
Palms | seepage. | piping, { slow refill. | subsides, | soil blowing. | erodes easily, 
l | ponding. | | frost action. | | rooting depth. 
| | | I 1 | 
Ἴδ---------------- | Severe: | Severe: | Severe: | Ponding, | Ponding, |Wetness, 
Martisco | seepage. | excess humus, | slow refill. | percs slowly. | soil blowing, | percs slowly. 
| | ponding. | | | percs slowly. | 
| | | | | | 
λ1Ξ--πεξ---------- |Severe: |Severe: |Moderate: | Ponding, | Ponding, |Wetness. 
Napoleon | seepage. | excess humus, | slow refill. | subsides, | soil blowing, | 
J | ponding. l | frost action. | too acid. | 
| | | | | | 
83*: | | | | | | 
Histosols-------- {Slight------ |Severe: |Slight--------- |Ponding, | Ponding-------- |Wetness. 
| | excess humus, | | frost action. | | 
| | ponding. | | | | 
| | | | | | 
Aquents---------- |Slight-~---- |Severe: |Slight--------- | Ponding, | Ponding-------- |Wetness. 
| | ponding. I | frost action. | | 
| | | | | [ 
BAF*: | | | | | | 
Dune land. | I | | | | 
| | | | | | 
Quartzipsamments- |Severe: | Severe: | Severe: |Deep to water  |Slope, |Slope, 
| seepage, | seepage, | no water. | | droughty, | droughty. 
| slope. | piping. | | | fast intake. | 
| | | | | | 
Psammaquents----- | Severe: | Severe: | Severe: | Ponding, | Ponding, |Wetness, 
| seepage. | seepage, | cutbanks cave.| slope, | droughty, | droughty. 
I | piping, | | cutbanks cave.| fast intake. | 
I | ponding. | | | | 
| | | | | | 
85F*: | | | | | | 
Udorthents------- |Variable---- | Variable------- | Variable------- |Variable------- |Variable------- | Variable. 
| | | | | | 
Quartzipsamments- |Severe: | Severe: | Severe: |Deep to water  |Slope, | Slope, 
| seepage, | seepage, | no water. | | droughty, | droughty. 
| slope. | piping. | Ι | fast intake. 
| | [ | | | 
86rF*: I | | | | | 
Dune land. | | | | | 
| | | | | | 
Quartzipsamments- |Severe: | Severe: | Severe: {Deep to water |Slope, | Slope, 
| seepage, | seepage, | no water. [ | droughty, | droughty. 
| slope. | piping. | | | fast intake. | 
| | | | | | 
87. I | | | | | 
Beaches 1 I | I I | 
| I | | l | 


See footnote at end of table. 
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TABLE 15.--WATER MANAGEMENT--Continued 
I Limitations for-- | Features affecting-- 
Soil name and | Pond | Embankments, |  Aquifer-fed | | 
map symbol | reservoir | dikes, and | excavated i Drainage | Irrigation | Grassed 
| areas | levees | ponds | | | waterways 
| | | | | | 
| | | | | | 
88A--------------- | Severe: | Severe: | Severe: |Deep to water  |Droughty, |Droughty. 
Udipsamments | seepage. | seepage, | no water. | | fast intake. | 
| | piping. | | | | 
| | | | | | 
ΒθΆ-------------ο- |Variable------- |Variable------- |Variable------- |Variable------- |Variable------- |Variable. 
Udorthents I | | | | | 
| | | | I l 
91. | | | | | | 
Pits, sand and | | | I I l 
gravel | | | | | | 
| | l | | | 
92B--------------- | Severe: | Severe: |Severe: |Deep to water  |Slope, |Droughty. 
Chelsea | seepage. | seepage, | no water. l | droughty, 
] | piping. | | | fast intake. | 
| | | | | | 
ራፍ” መመመሙመመ ውመ መመመ መመመ |Severe: |Severe: |Severe: |Deep to water |Slope, | Slope, 
Chelsea | seepage, | seepage, | no water. | | droughty, | droughty. 
| slope. | piping. | | | fast intake. | 
| | | | | | 
96B*: | | | | | | 
Spinks----------- | Severe: | Severe: ] Severe: |Deep to water  |Slope, |Droughty. 
| seepage. | seepage, | no water. 1 | droughty, | 
| | piping. | | | fast intake. | 
| | | | | | 
Tekenink--------- | Moderate: | Severe: | Severe: |Deep to water  |Slope, |Droughty. 
| seepage, | seepage, | no water. i | droughty, | 
| slope. | piping. | I | fast intake. | 
| l | | | | 
96C*, 96D*, 96E*: | | | | | | 
Spinks----------- | Severe: | Severe: | Severe: |Deep to water  |Slope, |Slope, 
| seepage, | seepage, | no water. | | droughty, | droughty. 
| slope. | piping. | | | fast intake. | 
| | | | | | 
Tekenink--------- | Severe: |Severe: |Severe: |Deep to water |Slope, | S1ope, 
| slope. | seepage, | no water. | | droughty, | droughty. 
| | piping. | | | fast intake. | 
| 1 | | | | 
97*: | | ' | | | 
Kerston---------- | Severe: | Severe: | Severe: | Ponding, | Ponding, |Wetness. 
| seepage. | seepage, | slow refill, | flooding, | soil blowing, | 
| | piping, | cutbanks cave.| subsides. | flooding. l 
| | ponding. | | ] | 
| | | | ] | 
Carlisle--------- | Severe: | Severe: | Severe: | Ponding, |Ponding, |Wetness. 
| seepage. | excess humus, | slow refill. | flooding, | soil blowing, | 
| | ponding. | | subsides. | flooding. | 
| | | | | | 
9ፀ5።፡ | | | l | | 
Spinks----------- | Severe: | Severe: | Severe: |Deep to water  |Slope, |Droughty. 
| seepage. | seepage, | no water. | | droughty, I 
I | piping. | | | fast intake. | 
| | | | | | 
Scalley---------- | Severe: | Severe: | Severe: [Deep to water (Slope, |Favorable. 
| seepage. | seepage, | no water. | | fast intake. | 
| | piping. I I I | 
| | | | | | 
98C*, 98D*: | | | | | | 
Spinks----------- | Severe: | Severe: | Severe: |Deep to water  |Slope, |Slope, 
| seepage, | seepage, | no water. | | droughty, | droughty. 
| slope. | piping. | | | fast intake. | 
| | | 


See footnote at end of table. 
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TABLE 15.--WATER MANAGEMENT--Continued 


Limitations for-- 


Soil Survey 


Features affecting-- 


| | 
Soil name and | Pond | Embankments, |  Aquifer-fed | | | 
map symbol I reservoir { dikes, and | excavated | Drainage | Irrigation | Grassed 
| areas I levees | ponds | | | waterways 
| | | | | | 
| | | | | | 
98C*, 98D* | | | | | | 
Scalley---------- | Severe: | Severe: | Severe: |Deep to water  |Slope, | S1ope. 
| seepage, | seepage, | no water. I | fast intake. | 
| slope. | piping. | | | | 
| I | | | | 
998: [ | | | | | 
Nappanee--------- |S1ight--------- |Moderate: |Severe: IPercs slowly---|Wetness, |Wetness, 
1 | hard to pack, | no water. I | droughty. | erodes easily. 
| | wetness. ) { I I 
! | | I | | 
Hoytville-------- |S1ight--------- |Severe: |Severe: |Ponding, | Ponding, |Wetness, 
| | hard to pack, | no water. | frost action. | percs slowly. | rooting depth. 
| | ponding. | | | | 
| I | | | | 
100B-------------- | S1light--------- |Moderate: | Severe: {Percs slowly---|Wetness, |Wetness, 
Nappanee | | hard to pack, | no water. | | droughty. | erodes easily. 
| | wetness. | | | | 
| l l | | | 
101B-------------- |Mcderate: |Moderate: |Severe: |Deep to water Slope, |Erodes easily, 
Claybanks | slope. | hard to pack. | no water. | | percs slowly, | rooting depth. 
I I I I | rooting depth. | 
| | | | | | 
101C-------------- | Severe: | Moderate: | Severe: |Deep to water  |Slope, | S1ope, 
Claybanks | slope. | hard to pack. | no water. | | peres slowly, | erodes easily, 
| | | | | rooting depth.| rooting depth. 
| | | | | | 
210B*------------ | Severe: |Severe: | Severe: |Deep to water  |Slope, |Droughty. 
Typic | seepage. | seepage, | no water. | | droughty, | 
Udipsamments | | piping. | | | fast intake. | 
| | | | | | 
21001, 210D*------ | Severe: | Severe: | Severe: [Deep to water  |Slope, IS1ope, 
Typic | seepage, | seepage, | no water. | | droughty, | droughty. 
Udipsamments | slope. | piping. | I | fast intake. | 
| | | | | { 
211B*------------- | Severe: |Severe: | Severe: |Deep to water  |Slope, |Droughty. 
Typic | seepage. | seepage, | no water. | | droughty, | 
Udipsamments | | piping. ] | | fast intake. | 
| | | | | | 
211C*------------- | Severe: | Severe: | Severe: {Deep to water  |Slope, | Slope, 
Typic | seepage, | seepage, | no water. | | droughty, | droughty.. 
Udipsamments | slope. | piping. | | | fast intake. | 
| | | | | | 
212B*------------- | Severe: | Severe: | Severe: |Deep to water  [Slope, |Droughty. 
Typic | seepage. | seepage, | no water. | | droughty, | 
Udipsamments | | piping. | | | fast intake. | 
| | | | | | 
213B*------------- | Severe: | Severe: | Severe: |Deep to water  |Slope, |Droughty. 
Argic | seepage. | seepage, | no water. | | droughty, | 
Udipsamments [ | piping. | | | fast intake. | 
| | | | | | 
21304, 213D*------ | Severe: |Severe: |Severe: |Deep to water  |Slope, {Slope, 
Argic | seepage, | seepage, | no water. | | droughty, | droughty. 
Udipsamments | slope. | piping. | | | fast intake. | 
| | | | | | 
220B*------- ------ | Severe: |Severe: | Severe: |Deep to water  |Slope, |Droughty. 
Entic | seepage. | seepage, | no water. | | droughty, | 
Haplorthods, | | piping. | I | fast intake. | 
sandy | | | | | 
| | | | 
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TABLE 15.--WATER MANAGEMENT--Continued 


Limitations for-- Features affecting-- 


| | 
Soil name and | Pond | Embankments, |  Aquifer-fed | | | 
map symbol | reservoir | dikes, and | excavated | Drainage | Irrigation | Grassed 
| areas | levees | ponds | | l waterways 
| | | | | | 
| | | | | | 
220C*, 220D*, | | | | | | 
220E*------------ | Severe: (Severe: | Severe: |Deep to water  |Slope, | S1ope, 
Entic | seepage, | seepage, | no water. | | droughty, | droughty. 
Haplorthods, | slope. | piping. I | { fast intake. | 
sandy | | | | | | 
| | | | | | 
221B*------------- |Severe: | Severe: | Severe: |Deep to water  |Slope, IDroughty. 
Entic | seepage. | seepage, | no water. | | droughty, | 
Haplorthods, | | piping. | | | fast intake. | 
sandy | | | | | l 
| | | | | | 
22161, 221D*, | | | | | | 
221E*------------ |Severe: | Severe: | Severe: |Deep to water |Slope, |Slope, 
Entic | seepage, | seepage, | no water. | | droughty, | droughty. 
Haplorthods, | slope. | piping. i | | fast intake. | Š 
sandy | | | | | | 
| | | | l | 
222B*------------- | Severe: | Severe: | Severe: |Deep to water  |Slope, |Droughty. 
Entic | seepage. | seepage, | no water. | | droughty, | 
Haplorthods, | | piping. I I | fast intake. | 
sandy | | | | | | 
| | | | | | 
222C*------------- | Severe: | Severe: | Severe: |Deep to water  |Slope, | Slope, 
Entic | seepage, | seepage, | no water. | | droughty, | droughty. 
Haplorthods, | slope. | piping. I | | fast intake. | 
sandy | | ! | | | 
| | | | | | 
223B*------------- | Severe: | Severe: | Severe: |Deep to water  |Slope, |Droughty. 
Entic | seepage. | seepage, | no water. | | droughty, | 
Haplorthods, | | piping. | | | fast intake. | 
sandy [ | | | | | 
| | | | | | 
223C*, 223D*, | | | | | | 
223E*------------ | Severe: | Severe: |Severe: |Deep to water  |Slope, |Slope, 
Entic | seepage, | seepage, | no water. | | droughty, | droughty. 
Haplorthods, | slope. | piping. i | | fast intake. | 
sandy | | | | | | 
| | | | | | 
224B*------------- | Severe: | Severe: | Severe: |Deep to water  |Slope, |Droughty. 
Entic | seepage. | seepage, | cutbanks cave. | | droughty, | 
Haplorthods, | | piping. | | | fast intake. | 
sandy | | | | | | 
| | | | | | 
225B*------------- | Severe: | Severe: | Severe: |Deep to water  |Slope, |Droughty. 
Entic | seepage. | seepage, | no water. | | droughty, | 
Haplorthods, | | piping. | | | fast intake. I 
sandy I | | I B [ 
| | | | | | 
225C*, 225D*------ | Severe: | Severe: | Severe: |Deep to water  |Slope, | S1ope, 
Entic | seepage, | seepage, | no water. | | droughty, | droughty. 
Haplorthods, | slope. | piping. | | | fast intake. | 
sandy | | | | | | 
| | | | | | 
230B*------------- | Severe: | Severe: | Severe: (Deep to water  |Slope, |Droughty. 
Entic | seepage. | seepage, | no water. | | droughty, | 
Haplorthods, | | piping. | | | fast intake. | 
sandy ! | | | | | 
| | | | I 


See footnote at end of table. 
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TABLE 15.--WATER MANAGEMENT-~-Continued 


Features affecting-- 


Limitations for-- | 
Aquifer-fed | | | 
| 


| 
Soil name and | Pond | Embankments, | 
map symbol | reservoir | dikes, and | excavated Drainage { Irrigation | Grassed 
| areas | levees | ponds I | | waterways 
| | | | | | 
| | | | | | 
230C*, 230D*, | | J | | | 
230E* -~-------~-- [Severe: | Severe: | Severe: |Deep to water  |Slope, |Slope, 
Entic | seepage, | seepage, | no water | | droughty, | droughty. 
Haplorthods, | slope. | piping. | | | fast intake. | 
sandy | | | | | | 
| | | | | | 
231B*: | | | | | | 
Entic | | | | | | 
Haplorthods, | | | | | | 
sandy----------- | Severe: | Severe: | Severe: [Deep to water  |Slope, |Droughty. 
|. seepage. | seepage, | no water | | droughty, | 
| | piping. | | | fast intake. | 
| | | | | | 
Alfic | | | | | | 
Haplorthods, | | | | | | 
sandy over loamy|Severe: | Severe: | Severe: {Deep to water Slope, |Erodes easily, 
| seepage. | seepage, | no water. { | droughty, | droughty. 
| | piping. | | | fast intake. | 
| | | | | | 
233B*: ] | | | | ] 
Alfic | | | | | | 
Haplorthods, | | | | | | 
sandy over loamy| Severe: | Severe: | Severe: |Deep to water  |Slope, |Erodes easily, 
| seepage. | seepage, | no water | | droughty, | droughty. 
| | piping. | | | fast intake. | 
| | | | | | 
Entic | | | | | | 
Haplorthods, | | | | ] | 
sandy----------- | Severe: | Severe: | Severe: |Deep to water  |Slope, |Droughty 
| seepage. | seepage, | no water | | droughty, | 
| | piping. | J | fast intake. | 
| | | | | | 
23304, 233D*, I | I | | | 
23354: I | | | | | 
Alfic | | | | | | 
Haplorthods, I | f | | | 
sandy over | | | | | | 
loamy---------- | Severe: | Severe: | Severe: |Deep to water |Slope, |Slope, 
| seepage, | seepage, | no water. | | droughty, | erodes easily, 
| slope. | piping. | l | fast intake. | droughty. 
| I | | | | 
Entic | | | | | | 
Haplorthods, | | | I | | 
sandy---------- | Severe: | Severe: | Severe: |Deep to water  |Slope, [Slope, 
[ seepage, | seepage, | no water. I | droughty, | droughty 
| slope. | piping. | | | fast intake. | 
I | | | | | 
23581: | | | | I | 
Alfic ! | | | | | 
Haplorthods, | | | | | | 
sandy over loamy|Severe: | Severe: | Severe: |Deep to water  |Slope, |Erodes easily, 
| seepage. | seepage, | no water. | | droughty, | droughty. 
| | piping. | Í | fast intake. | 
| | | | | | 
Alfic | | | | | | 
Haplorthods, { | 1 I | | 
sandy----------- | Severe: |Severe: |Severe: ID. to water Slope, IDroughty. 
| seepage. | seepage, | no water. | | droughty, | 
I | piping. | | | fast intake. | 
| | | | | 


See footnote at end of table. 
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TABLE 15.--WATER MANAGEMENT--Continued 
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Limitations for-- 


Features affecting-- 


| | 
Soil name and | Pond | Embankments, | Aquifer-fed | I | 
map symbol I reservoir | dikes, and | excavated | Drainage | Irrigation | Grassed 
I areas | levees | ponds | | | waterways 
| | | | | | 
| | | | | | 
235C*: | | | | | | 
Alfic | | | | | | 
Haplorthods, | | l | | 
sandy over loamy|Severe: | Severe: |Severe: |Deep to water  |Slope, | Slope, 
| seepage, | seepage, | no water. I | droughty, | erodes easily, 
| slope. | piping. | | | fast intake. | droughty. 
| | | | | | 
Alfic | | | | | | 
Haplorthods, | | | | | | 
sandy----------- | Severe: | Severe: | Severe: |Deep to water  |Slope, | S1ope, 
| seepage, | seepage, | no water. | | droughty, | droughty. 
| slope. | piping. l | | fast intake. | 
| | | | | | 
240C*------------- | Severe: | Severe: | Severe: |Deep to water  |Slope, {Slope, 
Entic | seepage, | seepage, | no water. I | droughty, | droughty. 
Haplorthods, | slope. | piping. | | | fast intake. | 
sandy | | | | | | 
| | | | | | 
241B*------------- | Severe: | Severe: |Severe: |Deep to water  |Droughty, |Droughty. 
Entic | seepage. | seepage, | no water. I | fast intake, | 
Haplorthods, | | piping. | | | soil blowing. | 
sandy | | | | | | 
| | | | | | 
245B*------------- | Severe: | Severe: | Severe: |Deep to water (Slope, |Droughty. 
Entic | seepage. | seepage, | no water. | | droughty, 
Haplorthods, | | piping. | | | fast intake. | 
sandy | [ | l | | 
| | | | | | 
245C*, 245D*------ |Severe: | Severe: | Severe: [Deep to water  |Slope, | S1ope, 
Entic | seepage, | seepage, | no water. I | droughty, | droughty 
Haplorthods, | slope. | Piping. I I | fast intake. | 
sandy | | | | | | 
| | | | | | 
250*: | | | | | | 
Mollic | | | | | | 
Psammaquents----|Severe: |Severe: | Severe: | Ponding, | Ponding, |Wetness, 
| seepage. | seepage, | cutbanks cave.| flooding, | droughty, | droughty. 
| | piping, | | cutbanks cave.| flooding. | 
| | ponding. | | | | 
| | | | | | 
Aquic | | | | | | 
Udipsamments----|Severe: |Severe: | Severe: | Flooding, |Wetness, |Droughty. 
| seepage. | seepage, | cutbanks cave.| cutbanks cave.| droughty. | 
| | piping, | | | | 
I | wetness. I I I | 
| | | | | | 
246513 5352346558. | | | | | I 
euic------------ |Slight------ | Severe: | Slight --------- |Ponding, | Ponding, |Wetness. 
| | excess humus, | | flooding, | soil blowing, | 
| | ponding. | | frost action. | flooding. | 
| | | | | | 
262A*------------- | Severe: | Severe: | Severe: |Cemented pan,  |Wetness, |Wetness, 
Aeric | seepage, | seepage, | slow refill, | cutbanks cave.| droughty, | droughty, 
Haplaquods, | cemented pan. | piping, | cutbanks cave. | | fast intake. | cemented pan. 
sandy, ortstein | | wetness. | | | | 
| | | I | | 
263A*------------- | Severe: | Severe: | Severe: |Cutbanks cave  |Wetness, |Droughty 
Aquic | seepage. | seepage, | cutbanks cave. | | droughty. 
Udipsamments | piping, I I 
| wetness. I | | 
| | | 


See footnote at end of table. 
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TABLE 15.--WATER MANAGEMENT--Continued 


Limitations for-- 


Soil Survey 


Features affecting-- 


| | 
Soil name and | Pond | Embankments, | Aquifer-fed | ἤ | 
map symbol I reservoir | dikes, and | excavated | Drainage | Irrigation | Grassed 
| areas | levees | ponds | | | waterways 
| | | | | | 
| I | | | | 
272*-------------- | Severe: | Severe: | Severe: | Ponding, |Ponding, |Wetness, 
Typic Haplaquods,| seepage. | seepage, | cutbanks cave.| cutbanks cave.| droughty, | droughty. 
sandy | | piping, | | | fast intake. | 
| | ponding. | | | ] 
| | | | | | 
273*-------------- | Severe: |Severe: | Severe: |Ponding, | Ponding, |Wetness, 
Mollic | seepage. | seepage, | cutbanks cave.| cutbanks cave.| droughty. | droughty. 
Psammaquents | | piping, | | | | 
| | pending. | | | | 
| | | l | | 
274*-------------- | Severe: | Severe: [Severe: | Ponding, | Ponding, |Wetness, 
Typic | seepage. | piping, | slow refill, | frost action. | soil blowing. | erodes easily. 
Haplaquolls, | | ponding. | cutbanks cave. | I | 
sandy over loamy| | | | | | 
| | | | | | 
2803 | | | | | | 
Aquents---------- |Slight------ | Severe: |Slight--------- {Ponding, |Ponding-------- |Wetness. 
[ | ponding. l | frost action. | I 
| | | | | | 
Histosols-------- | Slight------ | Severe: | S1light--------- | Ponding, | Ponding, ]Wetness. 
| | excess humus, | | frost action. | soil blowing. | 
| | ponding. I | | | 
| | | | | | 
281--------------- | Severe: |Severe: |Severe: | Ponding, | Ponding, |Wetness. 
Medisaprists, | seepage. | ponding. | slow refill. | frost action. | soil blowing. | 
dysic | | | | | | 
| | | | | | 
282--------------- | Severe: |Severe: {Severe: | Ponding, | Ponding, |Wetness. 
Medisaprists, | seepage. | excess humus, | slow refill. | frost action. | soil blowing. | 
euic | | ponding. | | | I 
| | l 


| 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 16.--ENGINEERING INDEX PROPERTIES 


(The symbol < means less than; > means more than. 


| | | Classification 
Soil name and  |Depth| USDA texture | 
map symbol | 1 ] Unified | AASHTO 
| | | | 
[in | | [ 
| | | | 
3408, 10C, 10D, | | | | 
10E------------- | 0-9 |Loam------------- |CL, CL-ML |A-4, A-6 
Perrinton | 9-18|Fine sandy loam, |SC, CL-ML, |A-2-4, 
| | clay loam, silty| CL, SC-SM| A-4, 
| | clay loam. | | A-6, A-7 
| | i | 8-6, A-7 
(18-35{Clay loam, silty ICL, CH |A-7 
| | clay loam, silty] { 
| | clay. | | 
|35-60|Silty clay loam, |CL, CH JA-6, A-7 
| | silty clay. | | 
| | | | 
11A-------------- | 0-9 |Loam------------- ICL, CL-ML |A-4, A-6 
Ithaca | 9-13|Fine sandy loam, |SC, CL |እ-4, A-6, 
| | clay loam, silty] | A-7-6 
| | clay loam. | | 
|13-24|Clay loam, silty |CL, CH |እ-7 
| { clay loam. | | 
124-60|Clay loam, silty |CL, CH |A-7 
| | clay loam. I | 
| | | | 
12--------------- | 0-11|Silt loam-------- 1% ΙΑ-7, A-6 
Bono |11-32|Silty clay, clay, |CH, CL |A-7 
| | silty clay loam. | | 
}32-60|Clay, silty clay |CH, CL |A-7, A-6 
| | loam, silty | | 
| | clay. | | 
| | | | 
438, 13C, 13D----| 0-8 |Fine sandy loam |SC-SM, SC |A-4, 
Marlette | 1 | | A-2-4 
| 8-12]Fine sandy loam, |CL, SC, |A-4, A-6, 
| | clay loam, silty| CL-ML, | A-7, 
| | clay loam. | SC-SM | A-2-4 
|12-25|Clay loam, silty |CL |A-6, A-7 
| | clay loam. | 1 
125-60|Silty clay loam, |CL {A-4, A-6 
| | clay loam. | 1 
| | | | 
14B-------------- | 0-9 [Fine sandy loam |SM, SC-~SM, |A-4, A-2 
Capac | | | ML, CL-ML| 
| 9-36|Fine sandy loam, |CL, CL-ML |A-4, A-6, 
| | clay loam, siltyl | A-7 
| | clay loam. | | 
[36-60|Loam, clay loam |CL, CL-ML |A-4, A-6, 
| | | | A-7 
| | | 
368, 16C, 16Ό----| 0-9 |Fine sandy loam | 804, SC-SM |A-2, እ-4 
Remus | 9-21|Loam, loamy sand, SM, SC-SM [እ-2, A-4, 
| | fine sandy loam. | | A-1-b 
|21-50|Sandy loam, sandy|SC, CL |እ-2, A-6 
| | clay loam, loam. | 
(50-60|Sandy loam, sandy|SC |እ-2, A-6 


! 
| 


| clay 
| 


loam. 
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Absence of an entry indicates that data were not estimated) 


| 
i 


|Frag- | Percentage passing | 

Jments | sieve number-- |Liquid | Plas- 
| 3-10 | | | | | limit | ticity 
linches| 4 I 30 | 40 | 200 | | index 
| Pct | I | | | Pct | 

| | | | | | | 

| | | | | 

| 0-5 [95-100|85-100|70-100|50-90 | 20-35 | 4-15 
| 0-5 ]95-100|85-100|50-100|25-90 | 20-60 | 4-35 
| | | | | | | 

| | | | | | | 

| | | 

| 0-5 |95-100|85-100[80-100|60-90 | 40-60 | 20-35 
[ | | | | | | 

| | | | 

| 0-5 [95-100|85-100|75-100|55-90 | 35-60 | 15-35 
| | | | | | | 

| | | | 

| 0-3 [95-100|85-100|70-95 |50-75 | 20-35 | 4-15 
| 0-3 [95-100|85-100|55-100|35-95 | 25-50 | 7-30 
| | | | | ! l 

| | | | | 

| 0-3 [95-100|85-100|85-100|60-90 | 40-55 | 20-30 
| | | | | | | 

| 0-3 [95-100|85-100|85-100|60-90 | 40-55 | 20-30 
| | \ | | | | 

| | ] | 1 

| 0 |95-300195-300190-300170-95 | 25-45 | 10-25 
| 0 | 100 195-100|95-100|90-100| 40-66 | 26-44 
| | | 

| 0 | 100 [95-100|95-100|90-100| 35-60 | 20-40 
| 1 ! 1 | | | 

| | | | | | | 

| | | | | | 

| 0-5 [95-100|85-95 |50-70 |30-50 | 20-30 | 4-10 
| I ] | | | 

| 0-5 [95-100|85-95 |50-95 [30-90 | 20-45 | 4-25 
| | l | | I | 

| | | | | | | 

| 0-5 195-300185-95 |80-95 155-90 | 30-45 | 11-25 
| ] i | | 

| 0-5 195-300185-95 |75-95 |50-75 | 25-40 | 7-20 
\ I | | | | | 

| I 

| 0-5 Ι95-100|85-100ἱ50-85 |30-55 | «25 | NP-7 
| | | | 

| 0-5 195-300185-300175-100150-85 | 25-45 | 5-20 
| | | | | | | 

| ' | | | 

| 0-5 180-300175-300 |70-95 |55-75 | 20-45 | 5-20 
| | | | | | | 

| | | | | ] 

| 0-30 |85-100|85-95 |55-75 |25-45 | «25 | NP-7 
| 0-30 |85-100|85-95 |45-75 |15-45 | «25 | NP-7 
| | l I | 

| 0-30 |85-100|85-95 |45-80 |10-65 | 20-30 | 10-15 
| | | | | | 

| 0-30 |85-100|85-95 |55-80 |25-45 | 25-40 | 10-20 
| | | 

1 | | 


| 
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| | | Classification |Frag- | Percentage passing | | 
Soil name and |Depth| USDA texture I { |ments | sieve number-- {Liquid | Plas- 
map symbol | [ | Unified | AASHTO | 3-30 | | | | | limit | ticity 
| | I | linches| 4 | 30 | 40 | 200 | | index 
| I | | | | Pet | | | I | Pct | 
| | | | | ! I | | | | 
17B*, 17C*, 375*:!| | | | | | | | | | | 
Marlette-------- | 0-8 |Fine sandy loam [SC-SM, SC |A-4, | 0-5 |95-100185-95 |50-70 |30-50 | 20-30 | 4-10 
| | | | እ-2-4 | | | | | | | 
| 8-12|Fine sandy loam, |CL, SC, |A-4, A-6,| 0-5 (95-100|85-95 |50-95 |30-90 | 20-45 | 4-25 
| | clay loam, silty| CL-ML, | A-7, | | | | | | | 
| | clay loam. | SC-SM | እ-2-4 | | | | | | ] 
|12-25|Clay loam, silty |CL [እ-6, A-7 | 0-5 195-300 |[85-95 |80-95 |55-90 | 30-45 | 11-25 
| | clay loam. | | | | | | | | | 
|25-6018335ሃኘ clay loam, [CL |A-4, A-6 | 0-5 {95-100/85-95 |75-95 |50-75 | 25-40 | 7-20 
| | clay loam. | | | | | | | | | 
| | | | | | | | | | 
Fern------------ | 0-10|Loamy fine sand 158 |A-4, | ο |95-100|85-100|75-95 | 30-50! «20 | NP 
| | | | A-2-4 | | | | | 
|10-21|Loamy sand, fine |SP-SM, SM, |A-1-b, | ο |95-100|85-100|40-90 | 5-50 | «25 | NP-6 
I | sand, loamy fine| SC-SM | A-3, I | | I | | | 
| | sand. | | A-2-4 | | | | | 
|21-51|Loamy sand, loamy|SP-SM, CL, |A-4, | 0 |95-300|85-300140-95 (10-70 | 20-40 | 2-20 
| | fine sand, 3688. | ML, SC | A-2-4, I I | | | | l 
I | | | A-6 | | | | | | 
(51-60|Loam, clay loam |CL, CL-ML |እ-4, እ-6 | 0 195-300185-300170-95 |50-80 | 20-40 | 4-20 
| | | | | | | | | | | 
18B*, 18ር*, 18D*:| | | | | | ! | | 
Spinks---------- | 0-9 [Loamy fine sand |SM, SC-SM, |A-2-4, | 0 195-100[80-100|35-90 |10-30 | «25 | NP-7 
| | | SP-SM | A-1-b | | | | | | | 
| 9-2418886. fine sand, | 8124, SP-SM, |A-2-4, | ο |95-300180-300135-90 | 5-35 | «25 J NP-7 
| | loamy fine sand.| SC-SM | A-3, I | I | | | | 
| | | | A-1-b | | | | | | 
|24-60|Fine sand, loamy | 884, SP-SM, |A-2-4, | ο |95-300180-3001|40-90 {10-35 | «25 | NP-7 
| | fine sand, sand.| SC-SM | A-1-b | I | | | | | 
| | | | | | | | 
Gowdy----------- | 0-9 |Loamy fine sand |SM |እ-2 | 0 |95-100|95-100|60-100|15-25 | --- | NP 
| 9-28{Fine sand, sand |SM, SP-SM |A-2, A-3 | 0 |95-300195-300150-300| 5-35 | --- | NP 
|28-32|Silty clay, silty|CL, CL-ML |A-4, A-6,| 0 |80-300195-300180-300150-95 | 25-50 | 9-30 
| | clay loam, fine | | A-7 | | | | | | | 
| sandy loam. | | | | | | 
{32-42|Silty clay loam, |CH, CL ΙΑ-7 { ο |90-100|90-100|85-100|65-100| 40-65 | 20-50 
| { silty clay, | | | | | | | | | 
| | clay. | | | | | | | | | 
[42-60|Silty clay loam [CL |A-6, A-7 | 0 | 90-100 190-100|95-100)85-95 | 40-45 | 16-20 
| | | | | | | | | | | 
20B*, 20C*, 20D*: | | | | | | | | 
Arkport--------- | 0-8 |Loamy very fine |SM 1እ-2, A-4 | 0 |95-100|95-100|65-85 |20-45 | --- | NP 
I | sand. | | | | ] | ] 
| 8-22|Very fine sand, | SM, ML |A-2, A-4 | 0 |95-100|95-100|70-95 |30-65 | «15 | NP-4 
| | loamy very fine | | | | | | | | 
| | sand. | | | | | | | | 
|22-60|Very fine sand, 188, ML {A-2, A-4 | 0 |95-400195-300|65-95 |20-80 | --- | NP 
| | loamy very fine | | | | | | | | | 
| | sand, very fine | | | | | | | | | 
| | sandy loam. | | | | | | | | | 
| | | | | | | | i | | 
Chelsea--------- | 0-9 |Fine sand-------- |SP, SP-SM, |A-3, | ο | 300 | 100 165-95 | 3-15 | --- | NP 
| | | 88 | A-2-4 | | | | | | | 
| 9-60|Fine sand, loamy |SP, SM, {A-3, | 0 | 300 | 100 |65-80 | 3-15 | --- | NP 
| | fine sand. | SP-SM | A-2-4 | | | | | | | 
| | | | | | | | 
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| | | Classification |Frag- | Percentage passing | [ 
Soil name and |Depth| USDA texture | | Iments | sieve number-- [Liquid | Plas- 
map symbol | | | Unified | AASHTO | 3-30 | | | | | limit | ticity 
| | | | linches| 4 | 40 | 40 | 200 | | index 
| In | | | | Pet | | | | | Pct | 
| | | | | | | | | | l 
21A-------------- | 0-9 |Loamy very fine |SM, SC-SM, |A-4 | 0 | 300 | 100 190-95 140-60 | «25 | ጩ-7 
Freesoil | | sand. | ML, CL-MI| ! I | | | | | 
| 9-24|Stratified fine |SM, SC, |A-4, | 0 | 100 | 100 ]65-100|20-80 | «30 | NP-11 
| | sand to silt | ML, CL | A-2-4, | | | | | | 
| | loam. | | A-2-6 ] | | | I | | 
\24-60|Stratified fine |SM, ML JA-4, እ-2,| 0 | 300 | 100 |65-100|20-90 | <45 | NP-18 
| | sand to silty | | A-6 | | 1 | | l | 
| | clay loam. | | | ! I I | | | 
| | | | | | | | l | | 
228, 22C--------- | 0-9 [Loamy fine sand |SM |A-2 | 0 |95-100|95-100|60-100|15-25 | --- | NP 
Gowdy | 9-28|Fine sand, sand |SM, SP-SM |A-2, A-3 | 0 | 95-100|95-100|50-100| 5-35 | --- | NP 
128-32|Silty clay, silty|CL, CL-ML |A-4, A-6,| 0 |90-100|95-100|80-100|50-95 | 25-50 | 9-30 
| | clay loam, fine | | እ-7 | | | | | | | 
I | sandy loam. | | | | 
|32-42|Silty clay loam, |CH, CL |A-7 | 0 |90-100|90-100|85-100|65-100!| 40-65 | 20-50 
| | silty clay, | | | | | | | | | 
| | clay. | | | | | | | | | 
|42-60|Silty clay loam [CL |እ-6, A-7 | 0 Ι90-100|90-100|95-100|85-95 | 40-45 | 16-20 
| | | | | | | 
23A-------------- | 0-7 |Loamy fine sand |SM, SP-SM |A-2-4, | 0 [|95-100|90-100|45-80 (10-35 | --- | NP 
Arkona | | | | A-1-b | | | l 
| 7-31|Sand, loamy sand, SM, SP-SM |A-2-4, | ο |95-100|90-100|45-80 | 5-35 | --- | NP 
| | fine sand. | | እ-3, | | | | | | | 
| | | | A-1-b I | | | 
|31-60|Silty clay, silty|CH |A-7 1 ο 195-100|90-100|85-100|75-95 | 50-70 | 25-40 
| | clay loam. | | | | ] l 1 | | 
| | | | | | | | 
24--------------- | 0-9 |Loamy sand------- |SM, SP-SM, |A-2-4 | 0 |95-100|90-100|50-75 Ι10-30 | «20 | NP-6 
Sickles 1 1 | SC-SM | | | | | 
| 9-32|Sand, loamy sand, | 8ኛ -814, SM, |[እ-3. | 0 |95-100|90-100|50-75 | 5-30 | «25 | NP-6 
| | fine sand. | SC-SM | እ-2-4 l 1 | I 
132-60|Silty clay loam, |CH, CL |A-7 | 0 |95-100/90-100|90-100|75-95 | 42-60 | 29-40 
| | silty clay. | | | | | | | | | 
| ] | | | | | | | | | 
25B*, 25C*, 2501, | I | | | | | | | | | 
25E*: | | | i | | | | 
Gowdy---------- | 0-9 |Loamy fine sand |SM |A-2 | ο |95-100|95-100|60-100|15-25 | --- | NP 
| 9-28|Fine sand, sand |SM, SP-SM |A-2, A-3 | 0 |95-100|95-100|50-100| 5-35 | --- | ΝΡ 
|28-32|Silty clay, silty|CL, CL-ML |A-4, A-6,| 0 |90-300195-300|180-300150-95 | 25-50 | 9-30 
| | clay loam, fine | | A-7 | | | | | | | 
| | sandy loam. i | | | | 
|32-42|Silty clay loam, |CH, CL |A-7 | 0 |90-100|90-100|85-100|65-100| 40-65 | 20-50 
| | silty clay, | | | | | l 1 | | 
| | clay. | | | | | ] 
|42-60|Silty clay loam |ርጄ |[እ-6, A-7 | 0 190-100|90-100|95-100|85-95 | 40-45 | 16-20 
| | | | | I | | 
Perrinton------ | 0-9 |Loam------------- ICL, CL-ML |A-4, A-6 | 0-5 Ι95-100[85-100[70-100|50-90 | 20-35 | 4-15 
| 9-18|Fine sandy loam, |SC, CL-ML, |A-2-4, | 0-5 [95-100|85-100|50-100|25-90 | 20-60 | 4-35 
| | clay loam, silty| CL, SC-SM| A-4, I | | l | l | 
| | clay loam. | | A-6, A-7| I | 
|18-35|Clay loam, silty |CL, CH |A-7 | 0-5 |95-100|85-100|80-100|60-90 | 40-60 | 20-35 
1 | clay loam, silty| | | | | | | | | 
| | clay. l l | | | 
135-6018315ኛ clay loam, |CL, CH |A-6, A-7 | 0-5 |95-100|85-100/75-100/55-90 | 35-60 | 15-35 
| | silty clay. | | | | | | | | | 
| | | 
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| | | Classification IFrag- | Percentage passing | | 
Soil name and  |Depth| USDA texture | | {ments | sieve number-- |Liquid | Plas- 
map symbol | | { Unified | AASHTO | 3-30 | | | | | limit | ticity 
| | | | linches| 4 | 30 1 40 | 200 | | index 
| 5 | | | | Pet | | | l | Pct | 
| | | | | | | | | | | 
26እ* | | J I | | | | | 
Arkona---------- | 0-7 |Loamy sand------- |SM, SP-SM |A-2-4, | 0 |95-100|90-100|45-80 110-35 | ፦፦ | NP 
| | | | A-1-b | | | | | | 
| 7-31|Sand, loamy sand, | 2, SP-SM |A-2-4, | 0 [95-100|90-100|45-80 | 5-35 | --- | NP 
| | fine sand. | | A-3, | | | | | j ] 
| | | | A-1-b | | | | | | | 
|31-60|Silty clay, silty|CH |A-7 | 0 |95-300190-300185-300175-95 | 50-70 | 25-40 
| { clay loam. | | | | | | | | | 
| | | | | | | | | | 
Ithaca---------- | 0-9 |Loam------------- ICL, CL-ML |A-4, A-6 | 0-3 95-100(85-100(70-95 |50-75 | 20-35 | 4-15 
| 9-13|Fine sandy loam, |SC, CL |A-4, እ-6, | 0-3 ]95-100[85-100155-100|35-95 | 25-50 | 7-30 
| | clay loam, silty| | A-7-6 | | | | | | | 
| | clay loam. | | | | | 
|13-24[Clay loam, silty |CL, CH JA-7 | 0-3 |95-100|85-100|85-100|60-90 | 40-55 | 20-30 
| | clay loam. | | | | 
|[24-601ር38ሃኛ loam, silty |CL, CH |A-7 | 0-3 [|95-100|85-100|85-100|60-90 | 40-55 | 20-30 
| | clay loam. | | ] | | | | | | 
| | | | | | | | J | | 
27B*: | | | | | | | | | 
Arkona---------- | 0-7 |Loamy sand------- |SM, SP-SM |A-2-4, | 0 |95-100|90-100|45-80 |10-35 | --- | NP 
Š | | | | A-1-b | | | | | | | 
| 7-33 | 5864, loamy sand, |5Μ, SP-SM |A-2-4, | 0 195-100|90-100|45-80 | 5-35 | --- | NP 
[ | fine sand. | | A-3, [ | | | | | | 
| | | | A-1-b | | | | | | | 
|31-60|Silty clay, silty|CH |A-7 | 0 195-100|90-100|85-100|75-95 | 50-70 | 25-40 
| | clay loam. | | | | | | | | | 
| | I | ! | | l l | | 
Del Rey--------- | 0-8 |Silt loam-------- {CL {A-6, A-7 1 0 195-100(95-100|90-100|70-95 | 25-45 | 10-25 
| 8-32|Silty clay loam, |CH, CL |A-7 | ο {95-100| 95-100] 90-100/85-95 | 40-55 | 20-30 
| | silty clay. | | 1 | | | | 
|32-60|Silt loam, silty |CL |A-6, A-7 | 0 |95-100| 95-100) 90-100)70-95 | 30-45 | 10-25 
| | clay loam. | | | | | | l | | 
| | | | | | | | 
288, 28C, 28D----| 0-10|Loamy fine sand 1884 IA-4, | ο Ι95-100|85-100|75-95 [30-50 | «20 | NP 
Fern | | | | A-2-4 | | | | 
|10-21|]Loamy sand, fine [SP-SM, SM, (A-1-b, | ο |95-300185-300140-90 | 5-50 | «25 | NP-6 
| | sand, loamy fine| SC-SM | A-3, | | | | | 1 | 
| | sand. | | A-2-4 | | | | | | 
|21-51|Loamy sand, loamy|SP-SM, CL, |A-4, | 0 |95-300185-300140-95 |10-70 | 20-40 | 2-20 
| | fine sand, leam.| ML, SC | A-2-4, | { [ [ { { | 
| | | | A-6 | | | | | | | 
|53-6015ዐ986, clay loam |CL, CL-ML |A-4, A-6 | 0 |95-100|85-100|70-95 |50-80 | 20-40 | 4-20 
| | | | | | | | | | | 
29A-------------- | 0-9 |Loamy very fine |814, ML, JA-2-4, | 0 | 300 | 100 170-95 |20-60 | «25 | NP-6 
Dixboro I | sand. | SC-SM, | A-4 | 1 | | | | | 
| | | CL-ML | | | | | | | | 
| 9-24|Very fine sandy |SM, ML, |A-4 | ο | 100 1 100 170-95 |40-90 | «25 | 2-10 
| | loam, silt loam,| SC, CL | | | | | | | | 
{ [ loamy very fine | | | | | | | | | 
| | sand. | | | | | | | | | 
|24-60|Stratified fine | 804, ML, |A-2-4, | 0 | 100 |95-100|70-95 |20-80 | «20 | NP-8 
I | sand to silt | Sc, CL | A-4 | | | | | | | 
| | loam. | | | | | | | | [ 
| | | | | | | | | | | 
30--------------- | 0-7 |Muck------------- IPT |A-8 | 0 | --- | --- esc (jesse. da “መመመ” 1 ' መመመ 
Lamson | 7-80|Fine sand, loamy |SM, ML [እ-2, A-4 | 0 |95-100|80-100|60-90 |20-90 | --- | NP 
| | very fine sand, | ! | | | | l | | 
| | silt loam. | | | | | | | | 1 
| 1 | | | | 
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| gravelly sand. 


| GM, GP-GM| A-3, 
| | A-1-b 


I | | Classification [Frag- | Percentage passing | | 
Soil name and |Depth| USDA texture | I |ments | sieve number-- |Liquid | Plas- 
map symbol | | | Unified | AASHTO | 3-10 | | | | | limit | ticity 
| | | | linches| 4 | 10 1 40 | 200 | | index 
| In | | | | Pet | | | | | Pet | 
| | | | | | | | | | | 
35B*, 35C*, 35D*:| | | | | | | | | | | 
Alvin----------- | 0-8 [Fine sandy loam |SM, ML |እ-4, A-2 | 0 | 100 | 100 180-95 [30-60 | «25 | NP-4 
| 8-15|Fine sandy loam, |SM, ML |እ-2, A-4 | 0 | 100 | 100 [80-95 |30-60 | «25 | NP-4 
| | sandy loam, | | | | | | | | | 
i | loamy fine sand.| I l | l I I | | 
{15-22|Fine sandy loam, |SM, SC, |እ-2, A-4,| 0 | 100 | 100 170-300120-80 | 15-40 | NP-15 
| | sandy loam, | CL, ML | A-6 | | | | | | | 
| | loam. | | | | | | | | | 
122-80 18884. fine sandy |SP, SP-SM,|A-2, A-3,| 0 |95-100|90-100|45-95 | 4-35 | «20 | NP-4 
| | loam, loamy | SM | A-1 I | | | | ] | 
| | sand. | | | | | | | | | 
| | | | | | | | 
Spinks---------- | 0-9 |Loamy fine sand |SM, SC-SM, |A-2-4, | 0 |95-100|80-100|35-90 |10-30 | «25 | NP-7 
| | | SP-SM | A-1-b | | | | | 
| 9-24|Sand, fine sand, |SM, SP-SM, |A-2-4, | ο |95-100|80-100|35-90 | 5-35 | «25 | NP-7 
| | loamy fine sand.| SC-SM | A-3, | ἰ | | | | | 
| | | A-1-b | | | | | 
124-80|Fine sand, loamy |SM, SP-SM, |A-2-4, { ο 195-100|80-100|40-90 |10-35 | «25 | NP-7 
| | fine sand, 886. | SC-SM | A-1-b I | | | | | | 
| | | | | | | | | 
36A-------------- | 0-8 |Silt loam------- ICL {A-6, A-7 | 0 Ι95-100|95-100|90-100|70-95 | 25-45 | 10-25 
Del Rey | 8-32|Silty clay loam, |CH, CL |እ-7 | 0 |95-100|95-100|90-100|85-95 | 40-55 | 20-30 
| | silty clay. | | | | | | 
132-60|Silt loam, silty |CL ΙἈ-6, እ-7 | 0 |95-100|95-100|90-100|70-95 | 30-45 | 10-25 
| | clay loam. | | | | | | | | | 
| | | | | | | | 
37A-------------- | 0-9 |Loamy fine sand 1884, SW-SM,|A-2, ሕ-4, | 0-2 |80-100|75-100|40-80 |10-45 | <15 | NP-1 
Altmar | | | SP-SM | A-1 I | | | | 
| 9-24|Loamy sand, sand |SP, SP-SM, |A-3, | 0-5 195-300 |85-1001 45-75 | 0-30 | «15 | NP-1 
| | | 58 | A-2-4, | | | | | | | 
| | l | A-1 | | | | | | 
124-60|Gravelly sand----|SP, GP, [A-1 | 0-5 140-80 (35-70 |20-45 | 0-10 | --- | NP 
| | | SP-SM, I I | | | | | | 
| | | GP-GM | | | | | | | | 
| | | | | | | | | | | 
38B*, 38C*, 38D*, | | | | | | | | | | | 
38E*: | | | | | | | | | 
Spinks--------- | 0-9 |Loamy fine sand |SM, SC-SM,|A-2-4, | 0 |95-100|80-100|35-90 |10-30 | «25 | NP-7 
| | | SP-SM | A-1-b | | | | | 
| 9-24|Sand, fine sand, |SM, SP-SM, |A-2-4, | 0 |195-300180-3100135-90 | 5-35 | «25 | NP-7 
| | loamy fine sand.| SC-SM | A-3, | | | | | | | 
| | | A-1-b | | | | | 
|24-60|Fine sand, loamy |SM, SP-SM, |A-2-4, | ο Ι95-100|80-100|40-90 |10-35 | «25 | NP-7 
| | fine sand, sand. | SC-SM | A-1-b | | | | | | | 
| | | | | | | | | 
Okee----------- | 0-3 |Loamy sand------ ISM, SP-SM [እ-2, A-4,| 0-30 |95-100/90-100/45-85 |10-40 | --- | NP 
| | | A-1-b | | | | | 
| 3-25|Loamy fine sand, |SM, SP-SM, |A-2, እ-3, | 0-30 |95-100/90-100/45-85 | 3-40 | --- | NP 
| | loamy sand. | SP | A-4, | | | | | | | 
| | | | A-1-b | | | | | 
125-33|Sandy clay loam, |SC, SM, |እ-2, A-4 | 0-10 |95-100|90-100|35-80 |20-55 | «25 | 2-10 
| | sandy loam, | ML, CL | I | | | | | | 
| | gravelly sandy | | I I | | | | | 
| | 308ዉ. | | | | | | | | 
|33-60|Sand, very ISM, SP-SM, |A-2, እ-4, | 0-15 [45-95 |40-95 {10-75 | 2-40 | --- | NP 
l | | | | | 
] l | | | | 
| | | | | | 


See footnote at end of table. 


386 Soil Survey 


TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 


| | | Classification {Frag- | Percentage passing | | 
Soil name and  |Depth| USDA texture | | {ments | sieve number-- [Liquid | Plas- 
map symbol I | | Unified | AASHTO | 3-10 | | | | | limit | ticity 
| | | | linches| 4 | 10 | 40 | 200 | | index 
] 26 | | | [Pct | | [ l | Pct | 
| | | | | | | | | | | 
40B*, 40C*, 40D*: | | | | | | | | | | 
Coloma---------- | 0-4 |Sand------------- |SP, SM, JA-2, A-3 | 0-7 |75-100}75-100|50-70 | 2-15 | --- | ΑΡ 
| | | SP-SM | | | | | | | | 
| 4-35|Sand------------- ISP, SM, |A-2, A-3 | 0-7 [75-100|75-100|50-75 | 2-30 | --- | NP 
| | | SP-SM | | | | | | 
|35-60|Stratified sand |8ጅ, SM, [እ-2, A-3,| 0-7 |75-300175-300150-100| 2-40 | --- | NP 
| | to sandy loam. | SP-SM | A-4 | | I I | | | 
| | ] | | | | | | | | 
Toogood--------- | 0-4 [Loamy sand------- |SM, SC-SM, |A-2-4, | 0-5 185-300175-300135-75 |10-30 | «20 | NP-5 
| | | SP-SM | A-1-b | | | | | 
| 4-36|Loamy sand, sand | 504, SP-SM, |A-2-4, | 0-5 195-300185-300135-75 |10-30 | «20 | NP-5 
| | | SC-SM | A-3, | | | | | I | 
| | I | A-1-b | | | | | | 
136-38|Gravelly sandy ISC, SC-SM |A-1-b, | 0-5 |80-85 |70-75 |40-55 |20-35 | 20-30 | 5-10 
| | loam, loamy I | A-2-4 | | | | | | | 
| | sand, gravelly | | | | | | | | 
| | loamy sand. | | | | | | | 
|38-60|Gravelly coarse |GP-GM, GP, |A-1-A, | 0-5 140-70 |30-60 |35-45 | 0-15 | «20 | NP 
l | sand, gravelly | SP-SM, SP| A-l-b | | | | | | | 
| | sand. | | | | | | | | 
| | | | | | | | | | | 
41--------------- | 0-10|Mucky loamy sand |SM |A-2-4 | 0 | 100 | 100 150-75 |15-30 | --- | NP 
Granby |30-28 | 8886, fine sand, |SP-SM, SM [እ-3, A-2,| 0 | 100 |95-100/45-80 | 5-35 | --- | ΝΡ 
| | loamy sand. | | A-1 | | | | | | 
(28-60|Sand------------- |SP-SM, SM |A-3, A-2,| 0 | 100 195-300145-80 | 5-35 | --- | NP 
| | | | A-1 | | | | | | | 
| | | | | | | | | | | 
42B*, 42C*, 42D*, | | | | | | | | | | 
425*: | | | | | | I l | 
Spinks--------- | 0-9 |Loamy fine sand |SM, SC-SM, |A-2-4, | ο Ι95-100|80-100|35-90 |10-30 | «25 | NP-7 
| | | SP-SM | A-1-b | | | | | 
| 9-24|Sand, fine sand, |SM, SP-SM, |A-2-4, | 0 |95-100|80-100|35-90 | 5-35 | «25 | NP-7 
l ] loamy fine sand.| SC-SM | A-3, | | | | | | I 
| | | | A-1-b | | | | | | 
|24-60|Fine sand, loamy |SM, SP-SM, |A-2-4, | 0 |95-100|75-100|40-90 [10-35 | «25 | NP-7 
| | fine sand, sand.| SC-SM | A-1-b | | | | I | | 
| | | | | | | | I 
Remus---------- | 0-9 |Fine sandy loam |5Μ, SC-SM |A-2, A-4 | 0-10 Ι85-100|85-95 |55-75 |25-45 | «25 | NP-7 
| 9-21|Loam, loamy sand, |SM, SC-SM |A-2, A-4,| 0-30 |85-100/85-95 |45-75 |15-45 | «25 | NP-7 
| | fine sandy loam. | | A-1-b 1 | | | I | 
121-38|Sandy loam, sandy|[SC, SP-SC,|A-2, A-6 | 0-30 |85-100|85-95 |45-80 130-65 | 20-30 | 10-15 
| | clay loam, 3986. | CL | | | | | | | | 
|38-60|Sandy loam, sandy|SC 1እ-2, A-6 | 0-10 |85-100/85-95 |55-80 |25-45 | 25-40 | 10-20 
| | clay loam. | | | | | | | | | 
| | | | | | | | | | | 
Fern----------- | 0-10|]Loamy fine sand [SM |A-4, | ο Ι95-100|85-100|15-95 | 30-50] «20 | NP 
| | | | A-2-4 | | | | | 
|10-21|Loamy sand, fine |SP-SM, SM, |A-1-b, | ο [95-100|85-100|40-90 | 5-50 | «25 | NP-6 
I | sand, loamy fine| SC-SM | A-3, | | | | | | | 
| | sand. | | A-2-4 | | | | | | 
|21-51|Loamy sand, loamy|SP-SM, CL, |A-4, | ο |95-100|85-100| 40-95 110-70 | 20-40 | 2-20 
| | fine sand, 1082. | ML, SC | A-2-4, | I I l I | I 
| | | | A-6 | | | | 
|51-60|Loam, clay loam |CL, CL-ML |A-4, A-6 | 0 (95-100|85-100|70-95 |50-80 | 20-40 | 4-20 
| | | | 


See footnote at end of table. 


Oceana County, Michigan 


Soil name and 
map symbol 


Thetford 


45B*, 45C* 


45E*, 45F 


Grattan 


48A*: 
Saugatuck 


, 45D*, 
*: 


TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 


Depth| USDA texture 


| 
| 
In | 
| 
| 


0-9 |Loamy fine sand 


| 
9-24|Sand, fine sand, 


| loamy fine sand. 


24-60|Fine sand, loamy 
| fine sand, sand. 


0-9 |Loamy fine sand 


9-24|Sand, loamy sand, 
| loamy fine sand. 
|24-54|Loamy sand, fine 


| sandy loam, 

| sand. 
54-60|Fine sand, sand 

| 

| 

| 

| 


| 
9-24|Sand, fine sand, 


| loamy fine sand. 


24-60|Fine sand, loamy 
| fine sand, sand. 


0-8 |Sand------------- 


8-46| 5806. loamy sand, 


| fine sand. 


46-60|Sand, loamy sand 


0-3 |Sand------------- 


3-32|Sand------------- 


0-3 |Fine sand-------- 


| 

3-7 |Sand, fine sand 
| 

7-29|Sand, fine sand 
| 


29-60|Sand, fine sand 


See footnote at end of table. 


Unified 


SM, SC-SM, 
SP-SM 
ISM, SP-SM, 
| SC-SM 

| 

Ι5Η, SP-SM, 
| SC-SM 

| 

ISM, SC-SM, 
| SP-SM 
|SM, SP-SM, 
| SC-SM 
|SM, SC-SM, 
| sc 

| 

|SM, SP, 

| SP-SM 

| 

| 

| 

|SM, SC-SM, 
| SP-SM 
|SM, SP-SM, 
| SC-SM 

| 

ISM, SP-SM, 
| SC-SM 

| 

ISP, SP-SM, 
| SM 

ISP, SP-SM, 
| SM 
|SP-SM, SM 


(SM, SP-SM, 


ISP, SP-SM, 


|SP-SM, SM 
| 

|SP-SM, SM 
| 

|SP-SM, SM 
| 

ISP, SP-SM, 
| SM 

| 


Classification 


| 
| AASHTO 
| 
| 


| 

| 

|እ-2-4, 

| A-1-b 
|እ-2-4, 

| A-3, 

| A-1-b 
|እ-2-4, 

| A-1-b 

| 

|A-2, A-4, 
| A-1-b 
|A-2, A-3, 
| A-1-b 
|A-2, A-4 
| 

| 

|እ-2, A-4, 
| እ-3 

| 

| 


|A-2-4, 
| A-1-b 
[A-2-4, 
| A-3, 

| A-1-b 
|እ-2-4, 
| A-1-b 
| 

JA-2, A-3, 
| A-1 
1እ-2, A-3, 
| A-1 
JA-2, A-3, 
| A-1 

| 
ΙΑ-2-4, 
| A-3, 

| A-1-b 
|እ-2-4, 
| A-1-b, 
| A-3 
JA-2-4, 
| A-3, 

| A-1-b 
| 

| 

|A-3, 

| A-2-4 
|A-3, 

| A-2-4 
ΙΑ-3, 

| A-2-4 
{A-3, 

| A-2-4 
| 


|Frag- | Percentage passing 
[ments | sieve number-- 

| 3-10 | | | | 
linches| 4 | 30 | 40 | 200 
| Pct | | | | 

| | | | | 

| | | 

| 0 |95-100|80-100|35-90 |10-30 
| | 

| 0 |95-300180-:4.00 35-90 | 5-35 
| | | | | 

| | 

{ ο |95-100|80-100}40-90 |10-35 
| | | | | 

| | 

| 0 |95-300190-3.00145-80 [10-45 
| | 

| 0 |95-300190-:3400145-80 | 5-35 
| | | | 

| 0 195-100|90-100|60-80 |20-50 
| | | | | 

| | | | | 

| 0 |75-300160-300150-85 | 0-45 
| | | | | 

| | | | | 

| | | | | 

| | | | 

| 0 195-100|80-100|35-90 130-30 
| | | | 

| 0 |95-300180-300135-90 | 5-35 
| | | | | 

| | | 

| ο |195-300180-300140-90 130-35 
| | | | | 

| | | 

| 0-5 190-300|75-300145-70 | 0-15 
| | | 

| 0-5 190-3001|175-300145-90 | 0-30 
| | | 

| 0-5 [90-100|75-100|45-75 | 5-30 
l | | | | 

| | | 

| 0 |95-300190-100145-70 | 5-15 
| | | | | 

| | | 

| 0 195-100|90-100|45-70 | 3-15 
| | | | | 

| | | 

| 0 (95-100|90-100|35-70 | 0-15 
! | | | | 

| | | | | 

| | | | | 

| | | | | 

| 0 | 300 | 100 150-70 | 5-20 
| | | | | 

| 0 | 300 | 100 |80-95 | 5-30 
| | | | | 

| 0 | 100 | 100 180-95 | 5-30 
| I | | | 

| ο | 100 | 100 180-95 | 0-30 
| | | | 

| | | | 


367 


NP-10 


NP-7 


NP-7 


$ 9 8 $ 


388 Soil Survey 
TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 
| I | Classification IFrag- | Percentage passing I | 
Soil name and |Depth| USDA texture | | [ments | sieve number-- |Liquid | Plas- 
map symbol | | | Unified | AASHTO | 3-10 | I | | | limit | ticity 
| | | | [inches| 4 | 10 | 40 | 200 | | index 
| 28 | l | | Pot | l | l | Pct | 
| | | | | | ! | | | | 
ፊ8ል። : | | I | | | | | 
Jebavy---------- | 0-4 |Fine sand-------- [SP-SM, SM |A-3, | 0 |95-100|90-100|45-70 | 5-35 | --- | NP 
l | | A-2-4 | | | | | | 
| 4-12{Sand, fine sand |SP-SM, SM |እ-3, | 0 |95-100|90-100|45-95 | 5-30 | --- | NP 
| | | | A-2-4, | | | | | | | 
| | | | A-1-b | | | | | | | 
{12-16|Sand, fine sand |SP-SM, SM |A-3, | ο 195-100{90-100/45-95 | 5-30 | --- | NP 
| | | | A-2-4, | | | | | | | 
| | | | A-1-b | | | | | | | 
|16-36|Sand, fine sand |SP-SM, SM |A-3, | 0 |95-100|90-100|45-95 | 5-30 | --- | NP 
| | | | A-2-4, | | | | | | | 
| | | | A-1-b | | | | | | | 
136-60|Sand, fine sand  |SP-SM, SM |A-3, | 0 |95-100|90-100|45-95 | 5-30 | --- | NP 
| | | | A-2-4, | | | | | | | 
| | | | A-1-b | | | | ] | | 
| | | | | | | | | 
49B-------------- | 0-3 |Sand------------- ISP, SP-SM, |A-2-4, | 0 [95-300190-300|45-70 | 3-35 | --- | NP 
Grattan | | | 88 | A-3, | | | | | | | 
| | | | A-1-b | | | | | | | 
| 3-32|Sand------------- ISP, SP-SM, |A-2-4, | 0 |95-100|90-100|45-75 | 3-30 | --- | NP 
| | | SM | A-3, | | | | | | | 
] | | | A-1-b | | | | | 
|32-60|Sand------------- ISP, SP-SM, |A-2-4, | ο [95-300190-300135-70 | 0-35 | --- | NP 
| | | SM | A-3, | | | | | | | 
| | | | A-1-b | | | | I i | 
| | | | | | | | | 
49B3------------- | 0-22|Sand------------- ISP, SP-SM, ]A-2-4, | 0 |95-100|90-100|45-75 | 3-30 | --- | NP 
Grattan | | | 88 | A-3, | | | | | | | 
| | | | A-1-b | | 1 | | 
122-60|Sand------------- |SP, SP-SM, |A-2-4, | 0 |95-100|90-100|35-70 | 0-35 | --- | NP 
| | | | እ-3, | | | | | | | 
| | | | A-1-b | | | | | | | 
| | | | | | | | 
49C-------------- | 0-3 |Sand------------- |SP, SP-SM, |A-2-4, | 0 |95-100|90-100|45-70 | 3-35 | --- | NP 
Grattan | | | SM | A-3, J | | | | | | 
| | | [ A-1-b | | | | | 
| 3-32]Sand-~------------ ISP, SP-SM, |A-2-4, | 0 195-100/90-100|45-75 | 3-30 | --- | NP 
| | | SM | A-3, | oc | | | | | | 
| | | | እ-3-5 | | 1 | | 
|32-60| Sand------------- ISP, SP-SM, |A-2-4, | 0 195-100/90-100|35-70 | 0-35 | --- | NP 
| | | SM | A-3, | | | | | | | 
| | | | A-1-b | | | | | | | 
| | | | | | | | | 
49C3-----~------- | 0-22|Sand------------- ISP, SP-SM, JA-2-4, | ο |95-100|90-100|45-75 | 3-30 | --- | NP 
Grattan | | | SM | A-3, | | | | | | | 
| | | | A-1-b | | | | | 
122-60|Sand------------- |SP, SP-SM, |A-2-4, | ο Ι95-100|90-100|35-70 | 0-35 | --- | NP 
| | | SM | A-3, | | | | | | | 
| | | | A-1-b | | | | | | | 
| | | | | | | J 
49E, 49F--------- | 0-3 |Sand------------- |SP, SP-SM, |A-2-4, | 0 |95-300190-300145-70 | 3-15 | --- | NP 
Grattan | | | SM | A-3, | | | | | | | 
| | | | A-1-b | | | | | 
| 3-32|Sand------------- ISP, SP-SM, |A-2-4, | 0 |95-100|90-100|45-75 | 3-30 | --- | NP 
| | | 88 | A-3, | | | | | | | 
| | | | A-1-b | | ! | | 
132-60 |Sand----~-------- ISP, SP-SM, |A-2-4, | 0 |95-300190-300135-70 | 0-35 | --- | NP 
| | | SM | A-3, | | | I | | | 
| | | | A-1-b | | | | | | i 
| | | | | | 


See footnote at end of table. 


Oceana County, Michigan 


Soil name and 
map symbol 


Grattan 


56B, 56C, 
Benona 


56E---- 


57C, 57F--------- 
Nordhouse 


Kingsville 


TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 


|Depth| USDA texture 

| | 

| | 

| In | 

| | 

| 0-1 |Sand------------- 


| 1-33(Sand, loamy sand 


sand 


sand 


sand, 


| 33-60 | Sand------------- 
| | 
| | 
| 0-2 (Fine sand-------- 
| | 
| | 
| 2-38|Sand, fine 
| | 
| | 
138-60|Sand, fine 
| | 
| | 
| | 
| 0-11|Sand------------- 
|11-28|Sand, fine 
| | loamy sand. 
| 28-60] Sand------ 
| | 
| | 
| | 
| 0-9 |Sand------------- 
| 
| 
9-36 |Sand------ 
| 
| 


| 
| 
48-60|Clay loam- 
| 
| 0-8 |Sand------ 
I l 
| 8-48|Sand------ 
| 


| 
| 
| 
| 
| 
136-48 | Sand--~----------- 
| 
I 
I 
| 


148-87|Sand, loamy sand 


187-91|Clay loam-------- 
191-99|Sand------------- 


| | 
| | 
| 0-1 


|Fine sand-------- 


| 1-34|Fine sand-------- 
)34-60|Fine sand-------- 


| | 

| 0-7 |Mucky sand 
| | 

| 7-24|Fine sand- 
|24-60|Fiíne sand, 

| ! 

| | 


See footnote at end of table. 


sand 


| Classification 

| | |ments 

| Unified | AASHTO | 

| 

| | | Pet 
| | 

|SP-SM, SM |A-3, 

| | A-2-4 

|SP-SM, SM |A-3, 

| | A-2-4 

| SP-SM, SM |A-3, 

| | A-2-4 

| | 

|SM, SP-SM |እ-2-4, 

| | A-3, 

| | A-1-b 

|SP-SM, SM |A-2-4, 

| | እ-3, 

| | A-1-b 

|SP-SM, SM |እ-3, 

| | A-2-4, 

| | A-1-b 


| | 

|SP-SM, SM |A-3, A-2 

|SP-SM, SM |A-3, A-2, 
| | A-1 
|SP-SM, SM |A-3, 
| | A-1 
| | 


SP-SM, jA-2-4, 
| A-3, 
| | A-1-b 
SP-SM, |A-2-4, 
| A-3, 
I | A-1-b 
SP-SM, |A-1-b, 
| A-2-4, 
I 1 A-3 
IA-6, 
I | 
ISP, 85-88, |A-2, 
| SM | A-1 
ISP, SP-SM, |A-2, 
| SM | A-1 
ISP-SM, SM |A-2, 
l | A-1 
ICL, CL-ML |እ-4, 
|SP-SM, SM [እ-2, 
| | A-1 
| | 
|SM, SP-SM 
|SM, SP-SM 
SP-SM 
SP-SM 
|SM, SP-SM |A-2, A-4 
ISM, SW-SM, |A-2, A-3,| 
| SP-SM | A-4, እ-31 
| | | 


IFrag- | 


| [inches | 


Percentage passing 


| sieve number-- 


| 
4 | 30 | 
| | 


40 
| 


| 1 | 
[95-100|90-100|50-75 


| | | 
|95-100|90-100|50-70 


| | | 

|85-300190-:3.00150-70 

| 1 I 

| | 

|95-300185-300 |40-90 

| | | 

| 

195-100|85-100|40-90 

| | | 

| 

{95-100|85-100/ 40-90 
| | 

| 


| 
150-80 


100 100 

100 95-100|45-80 
| 

100 95-100| 45-80 


| 
| 
| 
| 
| 
| 
| | 
! | 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| | 
I95-100|90-100|45-70 
| | | 

| | | 
195-3100190-300145-75 
| | l 

| | | 
|95-300190-300140-85 
| | | 

| 
! 
| 
| 
| 
| 


| | 
95-100|90-100|70-90 
90-100175-100/ 45-70 
| 
90-300175-300145-70 


190-300175-300|45-75 


200 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
| 
| 
| 
|50-80 
| 

| 0-35 
| 

| 0-35 
| 
| 


5-30 


|95-100|95-100|90-100|70-80 


190-100|75-100|45-75 
| | | 
| | 


95-100|85-100|45-80 
| | 
| | 


| 

| 300 | 100 165-80 
| 100 | 100 (165-80: 
| 100 | 100 165-80 
| | | 

| 100 190-100|45-70 
| | 

| 300 190-300150-80 
| 

| 

| 


| 5-30 


limit 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
1 
| 
| 
| 
| 35-45 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


389 


Liquid | Plas- 


ticity 
index 


15-25 


NP 


55 d dod 


390 


TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 


Soil Survey 


| | | Classification |Frag- | Percentage passing | | 
Soil name and |Depth} USDA texture | | |ments | sieve number-- |Liquid | Plas- 
map symbol | | | Unified | AASHTO | 3-10 | l [ | | limit | ticity 
| | | l linches| 4 | 10 | 40 | 200 | | index 
l in | | | | Pet | | | | | Pet | 
| | | | | | | 
595, 59C, 59E----| 0-8 |Sand------------- ISP, SP-SM,|A-2, A-3,| 0-5 ]90-100|75-100|45-70 | 0-35 | --- | NP 
Benona I ! | SM | A-1 | | | l 
| 8-46|Sand, loamy sand, |SP, SP-SM,|A-2, እ-3, | 0-5 |90-100|75-100[|45-90 | 0-30 | --- | NP 
| | fine sand. | SM | A-1 l l | | | 
|46-60 158838, loamy sand |SP-SM, SM |A-2, A-3,| 0-5 [90-100|75-100|45-75 | 5-30 | --- | NP 
| | | | A-1 | | | | I | | 
| | | | | | | 
608, 606, 60E----| 0-4 |Sand------------- ISP, SM, [-, A-3 | 0-7  175-300175-300|150-70 | 2-15 | --- | NP 
Coloma ] ! | SP-SM | | | | | 
| 4-35|8and------------- |SP, SM, |A-2, A-3 | 0-7 ]75-100|75-100]50-75 | 2-30 | --- | NP 
I | | SP-SM | | | | | | | 
|35-60|Stratified sand (SP, SM, (9-2, A-3,| 0-7 [75-100|75-100|50-100| 2-40 | --- | NP 
ἰ | to sandy loam. | SP-SM | A-4 | | | | J ἰ | 
| | | | | | | | | | 
6138, 61C, 61E----| 0-1 [Fine sand-------- | SM [A-2-4 | 0 | 100 | 100 |65-80 |20-35 | --- | NP 
Epworth | 1-24|Fine sand-------- | SM |A-2-4 | 0 | 100 | 100 [65-80 |20-35 | --- | NP 
124-60|Fine sand-------- | SM |A-2-4 | ፅ | 300 | 100 [65-80 |20-35 | --- | NP 
| | | | | | | | | | 
628. 62C--------- | 0-3 |Sand------------- |SP-SM, SM,|A-3, A-2,| 90 [75-100|75-100|40-80 | 3-35 | --- | NP 
Plainfield | | | SP | A-1 | | | Í | 
| 3-30|Sand------------- ISP, SM, |A-3, A~1,] 0 175-100|75-100|40-70 | 1-18 | --- | NP 
| | ይጅ-88 | A-2 | | | | 
130-60|Sand------------- |SP, SM, |እ-3, A-1,| 0 [75-100|75-100|40-90 | 1-15 | --- | NP 
| | | SP-SM | እ-2 | | l i | | | 
| | l | | | | | 
65--------------- | 0-14|Silt 1oam-------- |CL, Mr, |A-6, A-4 | 0 | 300 195-300185-300170-95 | 20-40 | 3-15 
Sloan | | CL-ML | | | | | 
[14-32|Silty clay loam, |CL, ML JA-6, A-7,| 0 | 100 190-300185-300175-95 | 30-45 | 8-18 
| | clay loam, silt | | A-4 l ] | | | | | 
| | loam. | | | l | | 
|32-60|Stratified (ML, CL |A-4, A-6 | 0 |95-100|70-100|60-95 (50-90 | 25-40 | 3-15 
| | loam to silty | | | | | | | | | 
| | clay loam. | | | | | | | | I 
| | | | | | | | | | | 
67--------------- | 0-15|Fine sandy loam {ML, SM, |A-4, እ-2 | 0 | 300 | 100 |60-95 |30-65 | «30 | NP-10 
Cohoctah l | { sc, CL l | I { | | 
|15-30 | 0588. fine sandy |ML, SM, |እ-4, A-2 | 0 Ι95-100|85-100|70-90 |30-70 | «30 | NP-10 
| | loam, sandy | sc, cr | | ! | | | | | 
| | loam. | | | | | | | | | 
J30-80[Loam, silt loam, |ML, SM, {A-4, A-2 | 0 |95-100|85-100|65-90 |20-70 | «30 | NP-10 
| | fine sandy 31086. 1| SC, CL | | | J l | | | 
| | | | | | | | ! | 
69--------------- | 0-8 |Loamy fine sand [SM, SC-SM |A-2-4 | ο | 100 | 100 150-75 |15-35 | «25 | NP-7 
Algansee [| 8-60|Sand, fine sand |SM, SP-SM |A-3, | 0 | 300 | 100 150-80 ] 5-35 | --- | NP 
| | | | A-2-4 | I | | | | | 
| | I | | | | | | | 
70--------------- | 0-8 {Mucky loamy fine |SC-SM, SM, |A-2-4, | 0-5 [|95-100|90-100|45-85 130-50 | «25 | NP-7 
Glendora | | sand. | SP-SM | A-4, A-1| | | { | | 
| 8-60|Stratified sand |SP-SM, SP, |A-3, | 0-5 |95-100190-100|45-85 | 0-35 | --- | NP 
I | to loamy fine | SM | A-2-4, | | | | | | 
| | sand. | | A-l-b | | | | | | | 
| | | | J | | | | | | 
71*: | | | | | | | | | | | 
` Houghton--~----- | 0-8 [Mucky peat------- IPT |እ-8 | 0 | መመ of መመመ | === Posse: 1 oos ሸና ጭጮ 
| 8-60|Muck------------- |ጅቿ |[ሕ-8 | 0 |z. κ v uses dU “5Ξπ- if. “መጭ 
| | | | | | | | | | | 
Carlisle-------- | 0-60]Muck------------- IPT |እ-8 | 0-30 | --- | --- 1 --- | --- | --- | -- 
| | l ! I | | 


See footnote at end of table. 
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TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 


| | | Classification |Frag- | Percentage passing | | 
Soil name and |Depth| USDA texture | | |ments | sieve number-- |Liquid | Plas- 
map symbol l | | Unified | AASHTO | 3-10 | | | | | limit | ticity 
| | | l linches| 4 | 10 | 40 | 200 | | index 
| In | | | | Pct | | | | | Pct | 
| | | | | | | | | | | 
72--------------- | 0-34|Muck------------- |PT |እ-8 | --- |] --- | -->= | --- | -> | — | --- 
Adrian 134-60|Sand, coarse sand|SP, SM ΙΆ-2, A-3,| 0 |80-300160-300130-80 | 0-35 | --- | NP 
| | | | A-1 | | | | | l | 
| | | l | | | | | | | 
E መመመ as | 0-10|Muck-~----------- |ጅቺ |A-8 | 0 Jmm pem ο dc mmm— ι semp x9 
Palms |10-18|Muck------------- |PT |A-8 | ο |- [- | --- |--- | --- | --- 
|18-60|Sandy loam, silt |CL-ML, CL,|A-4, A-6,| 0 |85-300160-300135-95 |15-90 | 20-45 | 5-20 
| | loam, silty clay| SC, SC-SM| እ-7, A-2| | | | | | | 
| | loam. | | | | | | | | | 
| | | | | | | | | | | 
Ἐν መመመመሎዙመመመመ መመመ | 0-15|Muck------------- IPT |A-8 | 0 [Sse ii mas σι ክመ ieee. oly Cees 
Martisco | 15-60 |Marl------------- | --- | --- | 0 [ 52መ==. ο e aee #1. “መመመ off “መ= 
| | | ] | | | | | | | 
Ίθ--------------- | 0-4 |Muck------------- |PT |A-8 | 0 [beam “sea O ο ο ο. αλ ο “ጅጅ 
Napoleon | 4-60|Mucky-peat------- |PT |እ-8 | 0 |= OSes) feces (cess Ἠ == T ese 
| | | | | | | | | | | 
83። : | | | ] | | | | | | | 
Histosols------- | 0-51|Muck------------- IPT |A-8 | 0 | --- | --- | --- | - | — | NP 
[53-60 |Variable--------- | === 1] = |=- qo ου, 
| | | | | | | | | | | 
Aquents--------- | 0-60|Variable--------- | --- | --- | --- | - | -!” | -=-= | ==-  --- 
| | | | | | | | | | | 
84F*: | | | | I | | | | ] | 
Dune land. | | | | | | | | | | | 
| | | | | | | | | | | 
Quartzipsamments| 0-80|Sand------------- |SM, SP-SM |A-2-4, | 0 | 300 | 100 {50-70 | 5-35 | ፦፦ | NP 
| | | | A-3 | | | | | | | 
| | | | | | | I | | 
Psammaquents----| 0-60|Fine sand-------- ISP, SP-SM,|A-1, A-2,| 0-5 185-100|80-100|]40-80 | 2-35 | «20 | NP 
| | | 88 | እ-3 | | | | | Tod I 
| | ] | | ] | | | | | 
B5F*: | | | | | | | | | | | 
Udorthents------ | 0-80|Variable--------- I ΜΙ | --- | meo qo--—-pc-——— ο ο ο መመ. pee 
| | | | | | | | | | | 
Quartzipsamments| 0-80|Sand------------- |SM, SP-SM |A-2-4, | 0 | 100 | 100 [50-70 | 5-15 | ፦፦ | NP 
| | | | A-3 | | | | I | | 
| | | | | | | | | | | 
86F*: | | | | | | | I I | | 
Dune land. l | | | | | | | | | | 
| | | | | | | | | | | 
Quartzipsamments| 0-80|Sand------------- |SM, SP-SM |A-2-4, | 0 | 300 | 100 150-70 | 5-15 | --- | NP 
| | | | ሕ-3 | | | | | | | 
| | | | | | | | | | | 
87. | | | | | | | | | | | 
Beaches | | | | | | | | | | | 
| | | | | | l | | | | 
88A-------------- | 0-60|Sand------------- ISP, SP-SM,|A-1, እ-2,1 0 185-100]75-100/[30-75 | 0-25 | --- | NP 
Udipsamments | | | SM | እ-3 | | | | | | | 
| | | | | | | | | | | 
89A-------------- | 0-80|Variable--------- | ΞΕ | mem [r amm. |; η =s, απο [:.:=መ=. Bp. Uys 
Udorthents | | | | | | | | | | | 
| | | | | | | | | | | 
91. | | | | | | | | | | | 
Pits, sand and | | | | | | | | | | | 
gravel | | | | | | | | | | | 
| | | | | | | | | | | 
92B, 92C--------- | 0-9 |Fine sand-------- ISP, SP-SM, |A-3, | 0 | 300 | 100 165-95 | 3-35 | --- | NP 
Chelsea | I | SM | A-2-4 | | I | | | | 
| 9-60|Fine sand, loamy |SP, SM, |A-3, | 0 | 100 | 100 |65-80 | 3-15 | --- | NP 
| | sand, loamy fine| SP-SM | A-2-4 | | | I I | | 
| | sand. | | | | | | | | | 
| | | | | | | | 


See footnote at end of table. 
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Soil name and 
map symbol 


96B*, 
96E*: 


96C*, 96D*, 


Tekenink------- 


97*: 


Kerston--------- 


Carlisle-------- 


98B*, 9803, 98D*: 


Scalley--------- 


See footnote 


| 0- 


9 


| 0- 


9- 


15- 


46- 


| 0- 
113- 
126- 


133- 
146- 


| 
| 
10 


ιο 


| 0- 
| 6- 


|22- 


|34- 


Depth] 


24- 


| 
| 
| 
| 
| 
| 
| 
135- 
| 
| 
| 
| 
| 
| 
| 


9- 


24- 


TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 


| 
USDA texture 


9 |Loamy fine sand 


| 
-24|Sand, fine sand, 


| loamy fine sand. 
| 
60|Fine sand, 
| fine sand, 
| 
9 |Loamy fine sand 
| 
| 
15|Loamy fine sand, 
| loamy sand. 
35|Loamy fine sand, 
| fine sandy loam, 
| sandy loam. 
46|Sandy loam, 
| sandy loam, 
| loam. 
60|Sandy loam, 
| sandy loan, 
| loamy sand. 
I 
| 
13|Muck------------- 
26|Muck------------- 
33|Sand, loamy sand 
! 
46|Muck------------- 
60|Sand, loamy sand 
| 


loamy 
sand. 


fine 


fine 


| 
-60|Muck------------- 


-9 |Loamy fine sand 


| 
24|Sand, fine sand, 
| loamy fine sand. 
| 
60|Fine sand, loamy 
| fine sand, sand. 
| 
6 |Fine sandy loam 
22|Fine sandy loam, 
| clay loam, silty 
| clay leam. 
34|Clay loam, 
| clay loam. 
60|Sand, loamy sand 
| 
| 
| 


silty 


at end of table. 


| 
| 
| 
| 
1884, 
| 


ISM, 


| Sc- 


| 
ISM, 


| sc- 


| 

(SM, 
| 

| 

ISM, 
| sc 
| SM, 
| CL, 
| 


Classification 


Unified 


SP- 


| Iments 


| AASHTO | 


| |inches 


| 

| | 

| 

| 
SC-SM, |A-2-4, 


SM | A-1-b 
SP-SM, |A-2-4, 
SM 1] A-3, 
| A-1-b 
SP-SM, |A-2-4, 
SM | A-1-b 


| 
SC-SM |A-2-4, 

| እ-4, 

| A-1-b 
SC-SM, |[እ-4, 
| A-2-4 
|A-4, 
| A-2-4, 
| A-1-b 


SC, 
ML 


|SC-SM, SC, |A-4, 


| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

| CL, CL-ML| A-2-4, | 
| | A-2-6 | 
ISM, SC, [A-4, I 
| SC-SM, | A-2-4, | 
| SP-SM | A-1-b | 
| | I 
IPT IA-8 I 
IPT |እ-8 | 
ISP, SM, |A-3, A-1, 1 
| SP-SM | A-2 | 
IPT |A-8 | 
ISP, SM, |A-3, እ-3, | 
| SP-SM | A-2 | 
IPT |A-8 I 
| | | 
l | 
|SM, SC-SM, |A-2-4, I 
| SP-SM | A-1-b | 
|SM, SP-SM, |A-2-4, | 
| SC-SM | A-3, | 
| A-1-b | 

SM, SP-SM, |A-2-4, | 
| SC-SM | A-1-b | 
| | 

|SC-SM, SC |A-2, A-4 | 
SC-SM, SC,|A-2, A-4,| 
| CL, CL-ML| A-6, A-7| 
| | 

ICL [A-6, A-7 | 
| | 

|SM, SP-SM |A-2-4, | 
| A-1-b, | 

! | A-3 I 
| 


Soil Survey 


IFrag- | Percentage passing | 
| sieve number-- |Liquid 
3-10 | | | | | limit 
| 4 | 10 | 40 | 200 | 
| Pet | l | | | Pet 
| | | | | 
| | | | | 
| | | | 
0 Ι95-100|80-100| 35-90 130-30 | «25 
| | | | 
0 |95-100|80-100|35-90 | 5-35 | «25 
| | | | | 
| | | | | 
0 |95-300|180-300140-90 |10-35 | «25 
| | | | 
| | | | 
0-10 |95-300|80-300145-95 |15-40 | «25 
| | | | | 
| | | | 
0-10 |95-300|80-300150-85 |15-50 | «25 
| | | | 
0-30 [95-100|80-100|35-95 |10-75 | «25 
| | | Γ | 
| | | | 
0-30 |95-300180-300145-95 {20-75 | «30 
| | | | | 
| | | 
0-30 |95-100|80-100|35-85 |10-50 | «25 
| | | | | 
| | | | | 
| | | | | 
| | | | | 
0፡ |] ===: | sss pum Lease === 
0 | ,መመመ፦. J መመመ መ hse See 2 
0 |75-300175-300140-80 | 5-30 --- 
| | | | 
OF መመመ ==> ===, [πετ A E 
ο Ι75-100Ι75-100| 45-75 | 5-30 መመመ 
| | | | 
| | l | 
0-30 [*22-* , ጭጭ σσ === መመ 
| | | | 
| | | I 
0 |95-300180-300135-90 |10-30 <25 
| | 
0 |95-300|180-300135-90 | 5-35 | «25 
| | | | | 
| | | 
0 |95-300180-300140-90 (10-35 | «25 
| | | | | 
| | | 
0-5 [|95-100|85-100|50-85 |25-50 | 20-30 
0-5 [|95-100|85-100|50-95 |25-85 | 20-45 
| | | | | 
| | | | 
0-5 [|95-100|85-100|70-95 |50-85 | 30-45 
| | 
0-5 95-100|85-100|45-80 5-30 | --- 
| 
| 
| 


NP-7 


NP-7 


4-15 


Oceana County, Michigan 


Soil name and 
map symbol 


99B*: 
Nappanee-------- 


Hoytville------- 


Nappanee 


101B, 101C------- 
Claybanks 


Typic 
Udipsamments 


211B*, 
Typic 
Udipsamments 


211C*----- 


Typic 


Argic 
Udipsamments 


See footnote 


TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 


| to sandy loam. | 


| | | Classification |Frag- | 
|Depth| USDA texture I | {ments | 
I | | Unified | AASHTO | 3-10 | 
| | | | | inches | 
| in | | | | Pct | 
| | | | | | 
| | | | | | 
| 0-9 18335. loam-------- ICL |A-6 | 0-5 195 
| 9-19|Silty clay, clay [CH |A-7 | 0-5 195 
|19-60|Silty clay, clay [CH |A-7 | 0-5 [95 
| | | | | | 
| | | | | | 
| 0-9 |Silt loam-------- | CL 1ጴ-6 | 0-5 1 4 
| 9-44|Clay, silty clay ICH, CL, MH|A-7 | 0-5 | 1 
|44-60|Clay, silty clay {CH |A-7 | 0-5 | 1 
| | | | | | 
| | | | | | 
| 0-9 |Silt loam-------- ICL |A-6 | 0-5 195 
| 9-19|]Silty clay, clay |CH |A-7 | 0-5 195 
119-60|Silty clay, clay [CH |ጴ-7 | 0-5 195 
| | | | | | 
| | | | | 
| 0-7 [Silt loam-------- |CL, CL-ML |A-4, A-6 | 0 195 
| 7-11|Silt loam, silty |CL, CL-ML,|A-4, A-6,| 0 195 
| I clay. | CH | A-7-6 | l 
|11-17|Clay, silty clay |CH |A-7 | 0 195 
[17-60[Clay, silty clay |CH 1ጴ-7 | 0 195 
| | | | | | 
| | | | | | 
| 0-3 |Sand------------- |SM, SP-SM |A-3, እ-1,1 0 190 
Ι | | | A-2 ] | 
| 3-36|Sand------------- |SM, SP-SM |A-3, A-1,| 0 190 
| | | | A-2 | | 
136-99|Sand, coarse ISP, SM, |A-3, A-1,| 0 190 
| | sand, fine 8888. | SP-SM | እ-2 | 
| | | | | | 
| 0-2 |Sand------------- (SM, SP-SM |A-3, A-1,| 0 190 
| | | | A-2 | 
| 2-40|Sand------------- |SM, SP-SM |A-3, Ἀ-1,| 0 190 
| | | | A-2 | 
|40-60|Sand, coarse |SM, SP-SM |A-3, A-1,| 0 190 
I | sand, fine sand.| | A-2 
|60-99|Stratified sand |SM, SC-SM,|A-3, A-1,| 0 190 
| | to sandy loam. | SC, SP-SM| A-2, A-4| I 
| | | | | 
| 0-2 |Sand------------- ISM, SP-SM |A-3, እ-3,| 0 190 
| | | | A-2 | 
| 5-40 | Sand------------- |SM, SP-SM |እ-3, A-1,| 0 - 190 
| | | | እ-2 | 
|40-99|Sand, coarse sand|SP, SM, |A-3, A-1,| 0 190 
| | | 8ጅ-88 | A-2 | 
| | | | | | 
| | | | | | 
| 0-3 |Sand------------- |SP-SM, SM |እ-3, A-1,| 0 190 
| | | | A-2 | | 
| 3-31|Sand, coarse sand|SP, SP-SM,|A-3, A-1,| 0 190 
| | | SM | A-2 | | 
|31-99|Stratified sand |SP-SM, SM |A-3, እ-2 | 0 190 
| 
| 


at end of table. 


Percentage passing | 


sieve number-- 

| l | | 
4 | 130 | 40 | 200 | 

| | | 

| | | 

| 
-100|90-100|85-100|55-90 


| 

| 

| 

| 
-100|90-100|85-100|70-95 | 
-100|90-100|85-100| 70-95 | 
| | | ! 

| 

Ι90-100|85-100|75-90 | 
185-100/80-100,|75-100| 
|85-100|80-100/ 75-100] 
| | | | 


-100 | 90-100| 85-100|55-90 
~100 | 90-100|85-100| 70-95 
-100| 90-100] 85-100| 70-95 
| | | 
| | | 
-100|85-100|75-100|55-90 
-100|85-100!75-100|60-100 
| | | 
-100|85-100|80-100|75-90 
-100[85-100|80-100| 75-90 
| | | 


-300185-100140-70 
-100|85-1090| 40-70 
-100|85-100| 40-70 

| | 

| | 
-100|85-100|40-70 
-300 |85-300140-70 
-100|85-100| 40-70 


-100[85-100|40-70 
| | 


-100[85-100[|40-70 
-100|85-100|40-70 


-300 |85-300140-70 
| | 
| | 


-100|85-100|40-70 
| | 
-100|85-100|40-70 


-100|85-100|50-75 
| | 


| 
] 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 


| | | Classification |Frag- | Percentage passing { | 
Soil name and  |Depth| USDA texture I | [ments | sieve number-- |Liquid | Plas- 
Map symbol | | I Unified | AASHTO | 3-30 | | | | | limit | ticity 
| l l I linches| 4 | 10 | 40 | 200 | [ index 
lI | | | | Pet | | | | | Pet | 
| | | | | | | | | ] | 
220B*, 220C*, | | | | | | | | | | 
220D*, 220E*----| 0-3 |Sand------------- ISP, SP-SM, |A-1, A-2, | |95-100|85-100|40-70 | 3-15 | --- | NP 
Entic | | SM { A-3 | l | | | 
Haplorthods, | 3-48|Sand, loamy sand, |SP, SP-SM,|A-1, እ-2. | 195-100/85-100|40-70 | 3-15 | --- | NP 
sandy I | fine sand. | SM | ሕ-3 [ [ | | | 
148-99|Sand, coarse ISP, SP-SM, |A-1, A-2,| |95-300185-300135-70 | 0-15 | --- | NP 
| | sand, gravelly | SM | A-3 I | | | | | | 
| | sand. | | | | | I l | | 
| | | | | | | | | | | 
221B*, 221C*, | | | | | | | | | 
221D*, 221E*----| 0-3 |Sand------------- |SP, SP-SM |A-2, A-3,| 195-100/85-100|40-70 | 1-15 | --- | NP 
Entic | | | SM | A-1 I | | | | 
Haplorthods, | 3-35|Sand, loamy sand, |SP, SP-SM,|A-2, A-3, | |195-100|85-100|45-70 | 1-15 | --- | NP 
sandy | | fine sand. | SM | A-1 | | | | 
135-60|Sand, coarse ISP, SP-SM, |እ-2, እ-3, | [95-100|85-100|45-70 | 1-15 | --- | NP 
| | sand, gravelly | SM | A-1 I | | | | I | 
| | sand. | | | | | | 
|60-90|Stratified sand |SP, SM, |A-3, A-1,| |95-100|85-100/40-70 | 1-40 | 0-30 | NP-10 
| | to sandy loam. | SC-SM, SC| A-2, A-4| | | I | | I 
| | | | | | | | | | 
| | | | | | | | 
222B*, 222C*----- | 0-3 |Sand------------- |SP, SP-SM, JA-1, A-2, | |85-300185-3100140-70 | 3-15 | --- | NP 
Entic { I | SM | A-3 | | | | | 
Haplorthods, | 3-35|Sand, loamy sand, |SP, SP-SM, |A-1, A-2, | 195-100|85-100|40-70 | 3-15 | --- | NP 
sandy | | fine sand. | SM | A-3 | | | | { 
|35-99| 8584. coarse ISP, SP-SM, [A-1, እ-2, | |95-300185-300|140-70 | 0-15 | --- | NP 
| | sand, gravelly | SM | A-3 | | | | | | | 
| | sand. | l | | | | | | 
| | l I | | | | | | | 
223B*, 223C*, | | | | | | | | | 
223D*, 223E*----| 0-3 |Sand-----------~- ISP, SP-SM,|A-1, A-2, | |95-300185-300140-70 | 3-35 | --- | NP 
Entic | | | SM | እ-3 | | | | | 
Haplorthods, | 3-35|Sand, loamy sand, |SP, SP-SM,|A-1, A-2, | | 95-100|85-100/40-70 | 3-35 | --- | NP 
sandy | | fine sand. | SM | A-3 | | | | | 
|35-60|Sand, coarse (SP, SP-SM, |A-1, A-2, | |95-300185-300140-70 | 0-15 | --- | NP 
| | sand, gravelly | SM | A-3 | | | | | | | 
| | sand, | | | | | | 
|60-99|Stratified sand |SM, SC, 9-3, Α-2, | Ι95-100|85-100|40-90 | 5-55 | 0-40 | NP-20 
| | to sandy clay | CL, SP-SM| A-4, A-6| | | I I | I 
| | loam. | | | | | | | | | 
| | | | | | | | | 
224B*------------ | 0-3 |Sand------------- ISP, SP-SM, |ጴ-2, A-3,| |95-300|85-300140-70 | 3-15 | --- | NP 
Entic | | | SM [| A-1 [ [ | | | 
Haplorthods, | 3-35|Sand, loamy sand, |SP, 8፻ -884, |A-2, A-3, | |95-300185-300140-70 | 3-15 | --- | NP 
sandy | | fine sand. | SM | A-1 I | | | | | 
|35-99|Sand, coarse (SP, SP-SM, |A-2, A-3, | |95-300185-300|40-70 | 0-15 | --- | NP 
| { sand, gravelly | SM | A-1 | | | | | | | 
| | sand. | | | | | | | | | 
| | | | | | | | ] | | 
I | l ! | | | | | | | 
225B*, 225C*, | | | | | | | | | 
225p*----------- | 0-3 |Sand------~------ {SP-SM, SM |A-2, Α-1, | |95-300190-300145-70 | 5-15 | --- | NP 
Entic | | | | ሕ-3 | | | | | | 
Haplorthods, | 3-35|Sand, loamy sand, |SP, SP-SM, |A-2, A-1, | {95-100|90-100)45~70 | 3-15 | --- | NP 
sandy | | fine sand. | SM | እ-3 | | | | | | | 
| 35-60 | 8883. coarse ISP, SP-SM, |እ-2, እ-3 , | |95-300190-300145-70 | 0-15 | --- | NP 
} | sand, gravelly [ SM | ሕ-3 I | I I | | 1 
| | sand. ፡ | | | | | | | | | 
|60-99|Sandy clay loam, |SC, CL |A-6, A-7,] Ι95-100|85-100|65-95 [30-80 | 30-50 | 10-25 
| | clay loam. | | A-2-6 | | | | | | | 
| | | | | 


See footnote 


at end of table. 
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TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 


| | | Classification |Frag- | Percentage passing | | 
Soil name and |Depth| USDA texture | | {ments | sieve number-- |Liquid | Plas- 
map symbol | | | Unified | AASHTO | 3-10 | | | | | limit | ticity 
Il | | | |inches| 4 | 10 | 40 | 200 | | index 
| in | | | | Pct | | | | | Pct | 
230B*, 2300», [ | | | |. | | | | 
230D*, 230E*----| 0-3 |Sand------------- ISP, SP-SM,|A-1, እ-2,1 0 |95-100|85-100|45-70 | 1-15 | --- | NP 
Entic I I | SM | A-3 | | | | 
Haplorthods, | 3-33|Sand, loamy sand,|SP, SP-SM,|A-1, A-2,| 0 |95-300185-300|45-70 | 1-15 | --- | NP 
sandy | | fine sand. | SM | A-3 | | | | 
133-60|Sand, coarse ISP, SP-SM, |እ-3, A-2,| 0 |95-100|85-100|45-70 | 1-15 | --- | NP 
| | sand, gravelly | SM I A-3 | | | | | | | 
| | sand. | | | | | I | | | 
|60-99|Stratified sand |SP, SM, |A-1, A-2,| 0 |95-300185-300140-70 | 1-40 | 0-30 | NP-10 
| | to sandy loam. | SC, SC-SM| A-3, A-4| | | | | | | 
| | | | | | | | | | | 
23135» : | | | | | | | | | | | 
Entic | | | | | | | | | | 
Haplorthods, | | | | | | | | | | 
sandy---------- | 9-3 |Sand------------- ISP, SP-SM, |A-1, A-2,| 0 [95-100|85-100|40-70 | 3-15 | --- | NP 
| | | SM | A-3 | | | | | | | 
| 3-48|Sand, loamy sand, |SP, SP-SM,|A-1, A-2,| ο |95-100|85-100|40-70 | 3-25 | --- | NP 
| | fine sand. | SM | A-3 | | | | | 
148-99| 588664. coarse ISP, SP-SM,|A-1, A-2,| 0 |95-100|85-100|35-70 | 0-35 | --- | NP 
| | sand, gravelly | SM | እ-3 I I | | | | | 
l | sand. | | | | ] | | | | 
| | | | | | | I | | | 
Alfic | | | | | | | I | | | 
Haplorthods, | | | | | | | | | | | 
sandy over | | | | | | | | | | | 
loamy---------- | 0-3 |Sand------------- |SP-SM, SM |A-1, A-2,| 0 195-100/[85-100]40-70 | 5-15 | --- | NP 
| | | | እ-3 | | | | | | | 
| 3-22|Sand, fine sand, |SP-SM, SM |A-1, A-2,| 0 |95-100|85-100|40-95 | 5-35 | --- | NP 
| | loamy sand. | | A-3 | I | | 
|22-34|Sandy clay loam, |SC, CL |A-2, A-6,| 0 |95-100|90-100|70-100|30-95 | 30-50 | 11-25 
| | clay loam, siltyl | A-7 | | | | | | | 
| | clay loam. | | | | | | | 
|34-99|Stratified sand  |SM, SC, |A-2, A-3,| 0 195-100|90-100|45-90 | 5-55 | 0-40 | NP-20 
| | to sandy clay | CL, SC-SM| A-4, A-6| | | | | l 
| | loam. | | | | | | | | | 
| | | | | | | | | | | 
233B*, 233C*, | | | | I | | | | | 
233D*, 233E*: I | | | | | | | | | | 
Alfic I | | | | | | | | | 
Haplorthods, | | | | | l | | | | | 
sandy over | | | | | | ! | 
loamy--------- | 0-3 |Sand------------- |SP-SM, SM |A-1, A-2,| 0 |95-100|85-100|40-70 | 5-15 | --- | NP 
| | | | A-3 | | | | | 
| 3-22|Sand, fine sand, |SP-SM, SM |A-1, A-2,| 0 |95-300185-300140-95 | 5-35 | --- | NP 
| | loamy sand. | | A-3 | | | | | | 
122-34|Sandy clay loam, |SC, CL |A-2, A-6,| 0 195-100 |90-100| 70-100/30-95 | 30-50 | 11-25 
| | clay loam, silty| | A-7 | | | | | | | 
| | clay loam. | | | | | | | 
|34-99|Stratified sand  |SM, SC, |A-2, እ-3,1 0 |95-100|90-100|45-90 | 5-55 | 0-40 | NP-20 
| | to sandy clay | CL, SC-SM| A-4, A-6| | | | | | | 
| | loam. | | | | | | | | | 
| | | | | I | | | | | 
Entic | | | | | | | | | | 
Haplortheds, | | | | | | | | | | 
sandy--------- | 0-3 [Sand------------- ISP, SP-SM,|A-1, እ-2,| 0 195-100|85-100!40-70 | 3-35 | --- | NP 
| | | SM | A-3 | | | | | 
| 3-48|Sand, laomy sand, |SP, SP-SM,jA-1, እ-2,| 0 |95-100|85-100|40-70 | 3-25 | --- | NP 
| | fine sand. | SM | A-3 I I | | | 
148-99] 5864. coarse ]SP, SP-SM,|A-1, እ-2,| 0 |95-300 | 85-31001 35-70 | 0-15 | --- | NP 
| | sand, gravelly | SM | A-3 | | | | | | 
| | sand. | | | | | | 
| | | | | 


See footnote at end of table. 
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TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 


| | | Classification 
Soil name and |Depth| USDA texture | | 
map symbol | I | Unified | AASHTO 
| | | | 
| I | | | 
| | | | 
235B*, 23501: | | | | 
Alfic | | | | 
Haplorthods, | | | | 
sandy over | | | 
loamy---------- | 0-3 |Sand------------- |SP-SM, SM |A-1, A-2, 
| | | | A-3 
| 3-22|Sand, fine sand, |SP~SM, SM [A-1, A-2, 
| | loamy sand. I | እ-3 
|22-34|Sandy clay loam, |SC, CL |እ-2, A-6, 
| | clay loam, silty| | እ-7 
| | clay loam. | | 
|34-99|Stratified sand 1814, SC, {A-2, A-3, 
| | to sandy clay | CL, SC-SM| እ-4, A-6| 
l | loam. | | 
| | | | 
Alfic | l I | 
Haplorthods, | | | | 
sandy---------- | 0-4 |Sand------------- |SP-SM, SM ΙΑ-1, A-2,| 
| | | A-3 
| 4-42|Sand, loamy sand |SP-SM, SM |A-1, A-2,| 
| | | | እ-3 
142-52 | 55884ሃ loam, clay |SC, CL |A-2-6, 
| | loam, silty clay| | A-2-7, 
| | loam. I | A-6, A-7| 
152-99|]Sand, loamy fine |SP-SM, SM, |A-1, A-2,| 
| | sand, sandy | SC, SC-SM| A-3, A-4| 
| | loam. | | 
| | | | 
240C*------------ | 0-2 |Sand------------- ISM, SP-SM |A-2-4, 
Entic [ | | | A-3, 
Haplorthods, I l | | A-1-b 
sandy | 2-36|Sand------------- |SM, SP-SM |A-2-4, 
| | | | A-3, 
I | | | A-1-b 
136-99j|Sand, coarse sand|SP-SM, SM |A-2-4, 
| l | | A-3, 
| i | | A-1-b 
| | | | 
241B*------------ | 0-3 [Sand------------- |SP-SM, SM |A-1, A-2, 
Entic | | | | A-3 
Haplorthods, | 3-47|Sand, loamy sand, |SP-SM, SM |A-1, A-2, 
sandy | | fine sand. | | A-3 
{47-60|Sand, coarse |SP-SM, SM |A-1, A-2, 
| | sand, gravelly | | A-3 
I | sand. | 
|[60-99|Stratified sand |SM, SC, |A-1-b, 
| to sandy loam. | SP-SM, | A-2-4, 
| SC-SM | A-3 


See footnote at end of table. 


|Frag- | Percentage passing 
Iments | sieve number-- 
| 3-10 | | | | 
linches| 4 { 10 | 40 | 200 
| Pet | | [ | 
| l | | | 
| | | | | 
| | | | | 
| | | I | 
| | | | | 
| 0 195-100[85-100]40-70 | 5-35 
} | | 
| 0 |95-100|85-100[40-95 | 5-35 
| | | | | 
| 0 195-100|90-100|70-100|30-95 
| | | | | 
| | | 
| 0 195-100|90-100|45-90 | 5-55 
| | | | 
| | | | | 
| | I | | 
| | | | I 
| | | 
0 |95-300185-300140-70 | 5-35 
| | | 
ዕ 195-100|85-100|40-75 | 5-30 
| | 
| ፅ |95-300[190-300170-300130-95 
| | | | | 
| | | | 
0 Ι95-100|90-100|40-70 | 5-40 
| | | | 
| | | | | 
| | I 
| ° [95-100|90-100|45-70 | 5-15 
| | | | | 
| | | 
| 0 195-100|90-100|45-70 | 5-35 
| | | | | 
| | | 
| ο |95--300 |90-100135-70 | 5-15 
| | | | | 
| | | | | 
| | | 
| 0 |95-300190-300145-70 | 5-15 
| | | | | 
[ 0 195-100|90-100|45-70 | 5-15 
| | 
| ο |95-100|90-100{45-70 | 5-35 
| | | | | 
| | 
| 0 95-100|90-100|40-70 | 5-40 
| | 
| | 
| | 


| 
| | | 
| 
| 


| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
! 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Soil Survey 


I 
Liquid | Plas- 
limit | ticity 
| index 


30-50 


0-40 


30-50 


Oceana County, Michigan 397 


TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 


I | | Classification |Frag- | Percentage passing | | 
Soil name and |Depth| USDA texture | | [ments | sieve number-- [Liquid | Plas- 
map symbol | | | Unified | AASHTO | 3-30 | | | | | limit | ticity 
| | | | linches| 4 | 10 | 40 | 200 | | index 
I In | | | | Pct | | | | | Pct | 
| | | | | | | | | | | 
245B*, 245C*, | | | | | | | | | 
245D*----------- | 0-2 |Sand------------- |SP-SM, SM |A-2-4, | 0 - 195-300190-300145-70 | 5-15 | --- | NP 
Entic I | | | A-1-b, | | | | | | | 
Haplorthods, | | | I A-3 | | | | | 
sandy | 2-40 185583, loamy sand, |SP, SP-SM, |A-2-4, | 0 |95-100|890-100|45-70 | 3-35 | --- | NP 
l | fine sand. | SM | A-1-b, | I | | | | | 
| | | | እ-3 | | | | | 
|40-45|[Sand, coarse |SP, SP-SM, |A-2-4, | 0 |95-100|90-100|45-70 | 0-35 | --- | NP 
| | sand, gravelly | SM | A-1-b, | I | | I | | 
| | sand. | | A-3 | | | | | | | 
|45-60]Sandy clay loam, |[5ς, CL |A-6, A-7,| 0 |95-100|85-100|65-95 |30-80 | 30-50 | 10-25 
! | clay loam. | | A-2-6 | | | | | | | 
| | | | | | | | | ] | 
250*: | | | | | | | | | | | 
Mollic | | | | | | | | | | | 
Psammaquents---| 0-3 |Muck------------- | --- | --- | -->- | --- | --- === uen |. “መመመ 
| 3-8 |Fine sandy loam, |SM, SC-SM,|A-2, A-4 | 0 [95-100|85-100|50-85 130-50 | «25 | NP-10 
| | sandy loam, I sc | | | | | | | | 
| | loamy sand. | | | | | | 
| 8-20|Loamy sand, sand,|SP, SP-SM,|A-2, A-3,| 0 195-100/85-100|]40-90 | 2-30 | --- | NP 
| | fine sand. | SM | A-1 | | | | | 
|20-60|Sand, loamy sand, |SP, SP-SM,{A-2, A-3,| 0 195-300185-300140-90 | 2-30 | --- | NP 
I | fine sand. | SM | A-1 I | | | | | | 
| | | | | | | | | | | 
Aquic ! | | | | | | | | 
Udipsamments---| 0-3 |Sand------------- |SP-SM, SM |A-1, A-2,| 0 195-100|85-100|40-70 | 5-15 | --- | NP 
| | | | A-3 | | | | | 
| 3-7 | 6666, loamy sand |SP-SM, SM |A-1, A-2,| 0 |95-100|85-100|40-70 | 5-25 | --- | NP 
| | | | A-3 | | | | | 
| 7-41|Sand, loamy sand, |SP-SM, SM |A-1, እ-2,| 0 [95-100|85-100|40-70 | 5-15 | --- | NP 
| | fine sand. | | A-3 | | | | | | | 
| 41-60 | Sand------------- |SP-SM, SM |A-1, እ-2,| 0 |985-300185-100|140-70 | 5-15 | --- | NP 
| ] | | እ-3 ] | | | | | ] 
| | | | | | | | | | | 
Medisaprists, | | | | | | | | | | | 
euic----------- | 0-51|Muck------------- IPT |እ-8 [== | Ses [=== ''[ መ= ese: [. ees. ! |; ኛመ== 
151-60|Variable--------- | --- | --- | --- 1| “- Ι--- ![!- ![ዯያ ፦[ፐት?” | --- 
| | | | | | | | | | | 
262A*------------ | 0-5 |Sand------------- |SP-SM, SM |A-3, A-1,| 0 195-100]90-100|]45-70 | 5-15 | --- | NP 
Aeric | | | | A-2 | | | | | | | 
Haplaquods, | 5-11|Sand, loamy sand, |SP-SM, SM |A-3, A-1,| 0 |95-100|90-100|45-70 | 5-35 | --- | NP 
sandy, ortstein| | fine sand. | | A-2 | | | | | | 
|11-17|Sand, coarse |SP-SM, SM |A-3, A-1,| 0 |95-300190-300145-70 | 5-15 | --- | NP 
| | sand, loamy J | A-2 | | | | | | | 
| | sand. | | | | | | | | | 
|17-60|Sand, coarse ISP-SM, SM |A-3, A-1,| 0 |95-100|90-100|45-70 | 5-15 | --- | NP 
| | sand, loamy | | A-2 | | | l | | | 
| | sand. | | | | | | | | | 
| | | | | | | | | 
263A*------------ | 0-3 |Sand------------- |SP-SM, SM |A-1, A-2,| 0 |195-100|85-100|40-70 | 5-15 | --- | NP 
Aquic | | | | A-3 | | | | | 
Udipsamments | 3-7 |Sand, loamy sand |SP-SM, SM |A-1, A-2,| 0 (95-100]85-100|40-75 | 5-25 | --- | NP 
| | | | እ-3 | | | | | 
| 7-41|Sand, loamy sand, | 8174. SM, |A-1, A-2,| 0 |95-100|85-100|40-70 | 5-35 | --- | NP 
| | fine sand. | SP-SM | A-3 | | | | | | | 
| 41-60 |Sand------~------- |SP-SM, SM |A-1, A-2,| 0 |95-300185-300140-70 | 5-15 | --- | NP 
| | | | A-3 | | I | | | | 
| | | | | | 


See footnote at end of table. 
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Soil name and 
map symbol 


Typic 
Haplaquods, 
sandy 


Mollic 
Psammaquents 


Typic 
Haplaquolis, 
sandy over 
loamy 


280*: 
Aquents--------- 


Histosols------- 


dysic 


Medisaprists, 
euic 


TABLE 16.--ENGINEERING INDEX PROPERTIES--Continued 


]51-60|Variable--------- | 
| | | 
| | I 


l l I Classification |Frag- 
|Depth| USDA texture | | |ments | 
| | { Unified | AASHTO | 3-10 
| | | | | inches | 
| In | I I | Pet 
| | | 
| 0-6 |Sand------------- |SP-SM, SM |A-1, A-2,| 0 
! | ! | ሎ3 | 
| 6-25[Sand------------- ISP-SM, SM |A-1, እ-2,| 0 
| | I | A-3 | 
|25-60 | 8564, loamy fine |SP-SM, SM |A-1, A-2,| 0 
| | sand, coarse | | A-3 I 
| | sand. | | Ι 
| | | | | 
| 0-3 |Muck------------- | መመ | es | --- 
| 3-8 |Fine sandy loam, |SM, SC-SM,|A-2, A-4 | 0 
| | sandy loam, { sc l | 
| | leamy sand. | | | 
| 8-20|Loamy sand, sand, |SP, SP-SM,JA-2, A-3,j 0 
| | fine sand. | SM | A-1 | 
120-60|Sand, loamy sand, |SP, SP-SM,|A-2, A-3,| 0 
I | fine sand. | SM | A-1 | 
| | | | | 
| 0-2 IMuck------------- IPT |A-8 | 0 
| 2-10|Loamy fine sand [SM ዶ-ቆ | 0 
|10-20{Fine sand, sand, |SM, SP-SM |እ-3, A-4,| 0 
| | loamy fine sand. | | A-2, እ-31 
|20-60|Sandy clay loam, |SC-SM, SC, |A-2-6, | 0 
| | silt loam, silty| CL-ML, CL| A-6, A-7| 
I | clay loam. I I | 
| | | | | 
| | | | | 
| 0-60|Variable--------- | --- | --፦ | --- 
| | | | | 
| 0-51|]Muck------------- IPT |A-8 | 0 
151-60|Variable--------- | --- | --- [በ -፦ 
| | | | | 
| 0-S1|Muck------------- | --- | --- | “-፦ 
|51-60|Variable--------- | --- | --- | --- 
| | | | | 
| | | | | 
| 0-51|Muck------------- IPT JA-8 | ሙ= 
| | 
I | 
| | 


| Percentage passing 


| 40 


| 
4 | 10 
| | 


| 
| | | 
Ι95-106185-100| 40-70 
| | 
| 95-100|85-100| 40-70 
| | 
195-100|85-100| 40-70 

| | 

l | 

| | 


| 

| 

| 

| --- ae መመ 
195-100|85-100|55-85 
! | | 

| | J 
[95-100|85-100|40-90 
| 
| 
| 
| 


| | 
95-100|85-100| 40-90 

| | 

| | 
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sieve number-- 
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| 


95-300190-300170-300130-95 
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| 
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* See description of the map unit for composition and behavior characteristics of the map unit. 


Oceana County, Michigan 


(The symbol < means less than; > means more than. 


profile. 


TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS 
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Entries under “Erosion factors--T" apply to the entire 
Entries under "Wind erodibility group" and "Organic matter" apply only to the surface layer. 


Absence of an entry indicates that data were not available or were not estimated) 


| } 


| Erosion|Wind | 


| 
Soil name and  |Depth|Clay | Moist  |Permeability|Available| Soil |Shrink-swell | factors|erodi-|Organic 
map symbol Il | | bulk | | water |reaction| potential | | |bility| matter 
i | | density | [capacity | | IK | T |group | 
| I | Pet | g/cc | In/hr | 38/48 | pH | | I | | Pet 
l I | | | | | | | | | 
108, 10C, 10D, | | | | | | | | | | | 
10E-----~------- | 0-9 |10-27|1.35-1,55| 0.6-2.0 {0.17-0.24{5.6-7.8 |Low--------- 10.37] 5 | 5 | 1-3 
Perrinton | 9-38130-501|1.35-3.65[ 0.2-0.6 [0.11-0.20|5.6-7.8 |Moderate----- [0.32 | I 
|18-35|35-50[1.50-1.70| 0.06-0.2 |0.10-0.20|5.6-8.4 |Moderate----- 10.32| l | 
|35-60|30-50|1.65-1.70| 0.06-0.2 Ι0.14-0.20|7.9-8.4 |Moderate----- 10.32 | | 
| | l i | l | ] | | | 
11A-------------- | 0-9 | 8-27|1.40-1.70| 0.6-2.0 (0.18-0.22|[5.1-7.3 |Low--------- 0.32] 5 | 5 { 1-4 
Ithaca | 9-13|12-40|1.40-1.60] 0.2-0.6 |0.14-0.18|5.1-7.3 |Low---------- 10.28| I | 
113-24|35-50|1.40-1.65| 0.06-0.2 |0.10-0.20|5.1-7.8 |Moderate----- 10.32| | | 
|24-60|30-50|1.50-1.65| 0.06-0.2 |0.13-0.20|7.3-8.4 |Moderate----- [0.32] | | 
I | | | | 
12--------------- | 0-11|15-27|1.30-1.55| 0.6-2 5| 4 | 4-8 
Bono |11-32|40-55|1.35-1.55| 0.06-0.2 | | 
132-60135-6011.45-1. 60 | <0.2 | | 
| | | | | | 
438, 13C, 13D----| 0-8 |10-18|1.50-1.65| 2.0-6.0 51 3 | 1-3 
Marlette | 8-12[10-35|1.50-1.65| 0.2-2.0 | | 
|32-25127-3513.50-3.701 0.2-0.6 | | 
|25-60|25-30|1.50-1.75|] 0.2-0.6 | | 
| | | | | 
14B-------------- | 0-9 | 5-15|1.40-1.70| 2.0-6.0 51 3 | 2-6 
Capac | 9-36|18-35|1.45-1.70| 0.2-0.6 | | 
1|36-60|10-35|1.50-1.70| 0.2-0.6 | | 
| | | i | 
16B, 16C, 16D----| 0-9 | 8-18|1.10-1.60| 2.0-6.0 31 3 | 1-2 
Remus | 9-21} 5-18|1.30-1.75| 2.0-6.0 | | 
]21-50|10-30|]1.65-1.80| 0.2-0.6 | Ι 
|50-60|15-30|1.30-1.80| 0.2-0.6 | | 
| | l | | | 
17B*, 17C*, 17D*:| | | 1 | 
Marlette-------- | 0-8 |10-18|1.50-1.65| 2.0-6.0 5| 3 | 1-3 
| 8-12|10-35|1.50-1.65| 0.2-2.0 | | 
|12-25|27-35|1.50-1.70] 0.2-0.6 | | 
[25-60|25-30|1.50-1.75| 0.2-0.6 | | 
| | | | | 
Fern------------ | 0-30| 5-10|1.30-1.55| 6.0-20 5| 2 | 1-3 
|10-21| 1-12/[1.30-1.60| 6.0-20 | | 
[21-51| 5-27[1.40-1.70| 0.6-6.0 | I 
|51-60|18-30|1.50-1.70| 0.6-2.0 | | 
i | | 1 | | 
18B*, 18C*, 18D*:| | | | | | 
Spinks---------- | 0-9 | 2-15|1.40-1.70|] 6.0-20 5 | 2 | 2-4 
| 9-24| 0-15|1.40-1.70| 2.0-20 | | 
|24-60| 3-15/1.40-1.70|] 2.0-6.0 | | 
| | | | l | 
Gowdy----------- 1 0-9 | 4-1011.55-1.70| 6.0-20 5| 2 | .5-2 
| 9-28] 2-10|1.55-1.70| 6.0-20 | 1 
|28-32|35-60|1.35-1.70| 0.06-0.2 | | 
|32-42|35-60|1.45-1.55| 0.06-0.2 | | 
|42-60|35-60|1.30-1.65| 0.06-0.2 | | 
| | | | | | 
208*, 20C*, 20D*: | | | | | 
Arkport---------| 0-8 | 5-15]1.10-1.40| 2.0-6.0 3 | ==. 1 :5>2 
| 8-22| 3-15/|1.25-1.55| 2.0-6.0 | | 
|22-60| 3-5 |1.25-1.55| 2.0-6.0 | | 
| | 


See footnote at end of table. 
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TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


| | | 
|Depth 


| 
|Shrink-swell 


potential 


|Moderate----- 
|Moderate----- 


{Clay | Moist  |Permeability|Available| Soil 
| | | bulk | | water |reaction| 
{ | | density | |capacity | 
| = | Pet | g/cc | In/hr | ፲8/38 | pH 
| | | | | | 
| | | | | | 
| 0-9 | 3-8 |1.50-1.55| 6.0-20 10.06-0.08/5 
| 9-60) 5-10|1.55-1.70| 6.0-20 10.06-0.0815. 
| | | | | | 
| 0-9 | 5-3513.35-1.55| 0.6-2.0 {0.11-0.13|6.1-8.4 
| 9-24| 5-20|1.35-1.60|] 0.6-2.0 |0.08-0.2217.3-8.4 
[24-60] 5-30|1.50-1.65| 0.6-6.0 [0.07-0.20|7.9-8 
| | | | | | 
| 0-9 | 4-3013.55-3,70| 6.0-20 [0.09-0.3315 
| 9-28| 2-10]1.55-1.70] 6.0-20 10.07-0.0915 
128-32135-60|1.35-1.70| 0.06-0.2 |0.33-0.20[5 
[32-42|35-60|1.45-1.55| 0.06-0.2 |09.09-0.20|5 
|42-60|35-60|1.30-1.65| 0.06-0.2 |0.38-0.2017 
| | | | | | 
| 0-7 1-12|1.25-1.40] 2.0-20 10.10-0.12]5.1-7.3 
| 7-31] 3-15|1.35-1.45| 6.0-20 |0.06-0.1115.3-7 
|31-60|35-50|1.50-1.75| <0.06 |0.08-0.12|5.6-8.4 
! | | | | | 
| 0-9 | 2-12)1.35-1.50] 2.0-6.0 10.30-0.12|15.6-7.3 
| 9-32] 2-12|1.40-1.55| 6.0-20 (0.06-0.11[6.1-7.3 
|32-60|35-50|1.50-1.75| «0.06 |0.08-0.12|7.9-8.4 
| | | ! | | 
| | | | | | 
| | | | i 
| 0-9 | 4-10|1.55-1.70| 6.0-20 |0.09-0.13|5.1-7.3 
| 9-28| 2-10|1.55-1.70| 6.0-20 10.07-0.095.1-7. 3 
128-32|35-60|1.35-1.70| 0.06-0.2 10.33-0.2015.3-7.3 
|32-42|35-60{1.45-1.55| 0.06-0.2 |0.09-0.2015.3-7.3 
Ι429-60|35-60|1.30-1.65Ι 0.06-0.2 |[0.38-0.2017.4-8.4 
| | | | | | 
| 0-9 |30-27|3.35-.55| 0.6-2.0 10.37-0.2415.6-7.8 
| 9-18|10-50|1.35-1.65| 0.2-0.6 |0.11-0.20|5.6-7.8 
|18-35|35-50|1.50-1.70| 0.06-0.2 [0.10-0.20|5.6-8.4 
|35-60|30-50|1.65-1.70| 0.06-0.2 |0.14-0.20|7.9-8.4 
| | | | | | 
| | | | | 
| 0-7 | 1-12|1.25-1.40! 2.0-20 {0.10-0.12(5.1-7.3 
| 7-31] 3-15|1.35-1.45| 6.0-20 |0.06-0.11|5.1-7.3 
|31-60|35-50|1.50-1.75| «0.06 10.08-0.12|5.6-8.4 
| | | | | | 
| 0-9 | 8-27|3.40-3.70| 0.6-2.0 |0.38-0.22|5.1-7.3 
| 9-13|12-40|1.40-1.60| 0.2-0.6 [0.14-0.18|5.1-7.3 
|13-24|35-50|1.40-1.65| 0.06-0.2 10.10-0.20|5.1-7.8 
124-60|30-50|1.50-1.65| 0.06-0.2 10.13-0.20|7.3-8.4 
! | | | | | 
l | | | | | 
| 0-7 | 1-12|1.25-1.40| 2.0-20 |10.10-0.321[15.3-7.3 
| 7-31| 3-15|1.35-1.45| 6.0-20 |10.06-0.3315.3-7.3 
|31-60|35-50|1.50-1.75| <0.06 |0.08-0.12|5.6-8.4 
] | | l | | 
| 0-8 |15-27|1.30-1.50|] 0.6-2.0 J0.22-0.24|4.5-7.8 
| 8-32|35-45|1.40-1.65| 0.06-0.2 Ι0.12-0.20|4.5-8. 4 
|32-60|25-35|1.50-1.70| 0.06-0.2 |10.09-0.3317.9-8.4 

| | | | 
| 0-30[ 5-10]1.30-1.55| 6.0-20 10.10-0.12/5.6-7.3 
[10-21] 1-12]1.30-1.60| 6.0-20 |0.06-0.11|5.6-7.3 
|21-51| 5-27|1.40-1.70| 0.6-6.0 |0.08-0.1815.6-7.3 
151-60|18-30[1.50-1.70| 0.6-2.0 10.15-0.18]6.1-7.3 


See footnote at end of table. 
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TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


| | 
Soil name and  |Depth|Clay 


| | | | | | Erosion|Wind | 
| 

map symbol l I | bulk I | water |reaction| potential 
| 
| 


Moist  |Permeability|Available| Soil  |Shrink-swell factors |erodi-|Organic 


| 
l | [bility] matter 
l | density | |capacity | | IK I| T [group | 
{ In | Pet g/ce I In/hr | In/in | pH | | | | | Pet 
| | | | | | | | | | | 
29A-------------- | 0-9 | 2-12|1.30-1.65| 2.0-6.0 |0.10-0.14|5.6-7.3 5} 2 | 2-3 
Dixboro | 9-24] 6-17|1.40-1.70| 0.6-2.0 |10.35-0.2015.6-7.8 | | 
|24-60| 0-3513.50-3.65| 0.6-2.0 10.07-0.20|16.6-8.4 | | 
| | | | | | | | 
30--------------- | 0-7 | --- 10.13-0.23| 0.6-6.0 10.35-0.4515.6-7.3 3 | 2 | 25-75 
Lamson | 7-80| 1-10|1.45-1.65| 0.6-6.0 10.02-0.0416.1-8.4 | | 
| | | | | | | | 
35B*, 35C*, 35D*:| - | | | | | | | 
Alvin----------- | 0-8 |10-15,1.45-1.65| 2.0-6.0 10.34-0.1714.5-7.3 51] 3 | .5-3 
| 8-351310-351|1.45-3.65| 0.6-6.0 10.10-0.17|4.5-7.3 l | 
]15-22|15-18|1.40-1.65| 0.6-6.0 10.14-0.18|4.5-7.3 | | 
122-80| 3-3013.45-1.65| 2.0-6.0 Ι0.10-0.155.1-8.4 | | 
| | | | | | | | 
Spinks---------- | 0-9 | 2-15]1.40-1.70| 6.0-20 10.08-0.10|5.1-7.3 5 | 2 | 2-4 
| 9-24| 0-3513.40-3,701 2.0-20 |10.05-0.3015.6-7.3 | | 
124-80| 3-3513.40-3,701 2.0-6.0 |0.04-0.0815.6-7.8 | | 
| | | | | | | | 
36A-------------- | 0-8 {15-27]1.30-1.50| 0.6-2.0 |0.22-0.24|4.5-7.8 3 | 6 | 2-3 
Del Rey | 8-32|35-45|1.40-1.65| 0.06-0.2 10.12-0.2014.5-8.4 l 
132-60[25-35|1.50-1.70| 0.06-0.2 [0.09-0.11|7.9-8.4 l | 
| | | | | | | | 
37A-------------- | 0-9 | 1-5 |1.10-1.40|] 2.0-6.0 10.07-0.3615.3-7. 3 5 | 2 | 2-5 
Altmar | 9-24] 1-10|1.25-1.55Ι 6.0-20 |0.04-0.08|5.1-7.8 I | 
|24-60| 1-3 |1.45-1.65| 6.0-20 Ι0.02-0.04|7.4-8.4 | | 
| | | | | | | | 
38B*, 38C*, 38D*, | | | | | | | | 
38E*: | | | | | | | | 
Spinks--------- | 0-9 | 2-15/1.40-1.70| 6.0-20 |10.08-0.3015.3-7.3 5 | 2 | 2-4 
| 9-24| 0-15/1.40-1.70| 2.0-20 |0.05-0.3015.6-7.3 | | 
124-60| 3-15|1.40-1.70| 2.0-6.0 10.04-0.08|5.6-7.8 | | 
| | | : | | | | | 
Okee----------- | 0-3 | 4-10]1.55-1.70| 2.0-6.0 Ι0.07-0.135.6-7.3 4 | 2 | .5-2 
| 3-25 2-10|1.50-1.65| 0.6-6.0 10.05-0.12|5.6-7.3 | | 
|155-33130-3811 . 55-31 . 70| 0.6-6.0 Ι0.12-0.16|5.6-7.8 | | 
|33-60| 2-3513.35-1.70| 2.0-20 |0.07-0.32|7.4-8.4 | | 
| | | | | | | | 
408*, 40C*, 40D*:| | | | ! | | | | | | 
Coloma---------- | 0-4 | 0-10|1.35-1.65| 6.0-20 |0.05-0.09|4.5-7.3 |Low---------- 10.15; 5 | 1 | .5-2 
| 4-35| 0-3013.35-3.,65| 6.0-20 |0.05-0.12|4.5-6.5 |Low---------- 10.15] | | 
135-60| 2-3213.50-3.65| 6.0-20 |9.03-0.08|4.5-6.0 |Low---------- [0.15] I | 
| | |. | | | | | 
Toogood--------- | 0-4 | 2-10|]1.25-1.55| 6.0-20 |0.06-0.09|5.1-7.3 4| 2 | .5-2 
| 4-36] 2-10]1.40-1.65| 6.0-20 |Ι0.05-0.11|5.1-7.3 | l 
|36-38|10-20|1.35-1.65[ 6.0-20 Ι0.09-0.12|5.6-8.4 | 
|38-60| 0-10|1.50-1.65| >20 [0.02-0.04|7.3-8.4 | 
| | | | | | | | 
4l--------------- | 9-10| 0-10|1.10-1.20] 6.0-20 |0.15-0.20|5.6-7.3 5ι 2 | 10-15 
Granby |10-28| 0-3411.45-1.60| 6.0-20 10.05-0.12|5.6-7.8 | 
[28-60] 0-10|1.45-1.60] 6.0-20 |0.05-0.12|6.6-8.4 | 
| | | | | | | | 
42B*, 42C*, 42D*, | | | | | | | 
42፳*: | | | | | | | | 
Spinks--------- | 0-9 | 2-15|1.40-1.70| 6.0-20 |Ι0.08-0.10|5.1-7.3 5 | 2 | 2-4 
| 9-24| 0-15|1.40-1.70| 2.0-20 |0.05-0.10|5.6-7.3 | 
124-60| 3-15|1.40-1.70| 2.0-6.0 ]0.04-0.08|5.6-7.8 | 
| | | | l | | | 
Remus---------- | 0-9 | 8-18|1.10-1.60!| 2.0-6.0 |0.10-0.18|5.1-7.3 31 3 | 1-2 
| 9-21| 5-3813.30-3,75| 2.0-6.0 10.08-0.17|5.1-7.3 | 
|23-38130-301|11.65-1.80| 0.2-0.6 10.08-0.16/5.1-7.3 | 
|38-60135-3013.30-3.80| 0.2-0.6 |0.08-0.3615.1-8.4 | | 
| | 


See footnote at end of table. 
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TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


| | | | | Erosion|Wind | 


| 
Soil name and |Depth|Clay | Moist |Permeability|Available| Soil |Shrink-swell | factors|erodi-|Organic 
map symbol I | { bulk I | water |reaction| potential | l |bility| matter 
| | | density | |capacity | | IK | T {group | 
| ፲ | Pet | g/cc | In/hr | In/in | pH | | J | | Pct 
| | | | | | 
42B*, 42ር*. 42D*, | { | | | | 
42E*: | | [ | | | 
Fern----------- | 0-10} 5-10|1.30-1.55| 6.0-20 2 | 1-3 
[10-21] 1-12|1.30-1.60! 6.0-20 | 
|21-51] 5-30(1.40-1.70] 0.6-6.0 | 
|51-60|18-30|1.50-1.70| 0.6-2.0 | 
| | | | | 
438, 43C, 43D, | [ | | | 
43E------------- | 0-9 | 2-15I1.40-1.70| 6.0-20 2 | 2-4 
Spinks | 9-24| 0-15|1.40-1.70|] 2.0-20 l 
124-60] 3-15|1.40-1.70|] 2.0-6.0 I 
| | | | 
44B-------------- | 0-9 | 2-15/]1.30-1.60( 2.0-6.0 2 | 1-4 
Thetford | 9-24| 2-15|1.30-1.60! 2.0-20 | 
|24-54| 8-18|1.45-1.65| 2.0-6.0 | 
[54-60] 0-10|1.45-1.65Ι 6.0-20 [ 
| | | | | 
45B*, 45C*, 45D*, | | | | 
45E*, 45F*: | | l | | 
Spinks--------- | 0-9 2-15|1.40-1.70| 6.0-20 2 | 2-4 
| 9-24| 0-1511.40-1.70|] 2.0-20 | 
|24-60| 3-15|1.40-1.70| 2.0-6.0 | 
| | | | | 
Benona--------- | 0-8 | 0-5 |1.30-1.55] 6.0-20 1 | .5-2 
| 8-46| 0-10/[1.40-1.60|] 6.0-20 | 
[46-60] 2-12|1.55-1.65| 6.0-20 | 
| | | 
46B-------------- | 0-3 | 0-10/|1.35-1.55| 6.0-20 1 | .5-ኋ 
Grattan | 8-32| 0-10/]1.40-1.60| 6.0-20 | 
|32-60| 0-10|1.50-1.65| 6.0-20 | 
| l | ] | 
48A*: | | | | 
Saugatuck------- | 0-3 | 2-12]1.20-1.50| 6.0-20 4 | 2-10 
| 3-7 | 2-3213.30-3.55| 6.0-20 | 
| 7-29; 2-12|]1.75-2.00| 0.6-2.0 | 
129-60] 2-12|1.50-1.65| 6.0-20 | 
| | | | | 
Jebavy---------- | 0-4 | 0-10|1.20-1.50, 6.0-20 5.5 1 | 4-8 
| 4-12| 0-3013.30-1.55| 6.0-20 5.5 I 
|12-16| 0-10|1.75-2.00| 0.6-2.0 5.5 | 
116-36] 0-10|1.45-1.70] 6.0-20 5.5 | 
136-60] 0-10/1.50-1.70] 6.0-20 6.5 | 
| | | | | 
49B-------------- | 0-3 0-10|1.35-1.55| 6.0-20 Ι0.06-0.08|4.5-6.5 1 | 1-3 
Grattan | 3-32| 0-3013.40-3.60| 6.0-20 |0.05-0.3014.5-6.5 | 
|32-60| 0-10|1.50-1.65| 6.0-20 10.04-0.06|5. 6-7. 3 | 
| | | | | 
49B3------------- | 0-22] 0-10|1.40-1.60| 6.0-20 |0.05-0.10|4.5-6.5 --- | --- 
Grattan |22-60| 0-10|1.50-1.65| 6.0-20 |0.04-0.06[5.6-7.3 | 
| | | | | | 
49C------~------- | 0-3 | 0-101/1.35-1.55| 6.0-20 10.06-0.0814.5-6.5 4 | 1-3 
Grattan | 3-32| 0-10/|1.40-1.60|] 6.0-20 10.05-0.10j4.5-6.5 | 
|32-60| 0-10|1.50-1.65| 6.0-20 10.04-0.06|5.6-7.3 | 
| | | | | | 
49C3------ <===' መመ | 0-22| 0-10|1.40-1.60|] 6.0-20 Ι0.05-0.10|4.5-6.5 --- | --- 
Grattan {22-60} 0-3013.50-3.65| 6.0-20 10.04-0.06[5.6-7.3 ( 
| | | | | | | 
49E, 49F--------- | 0-3 1 0-10/|1.35-1.55] 6.0-20 Ι0.06-0.08/4.5-6.5 1 | 1-3 
Grattan | 3-32] 0-10/|1.40-1.60| 6.0-20 10.05-0.3014.5-6.5 | 
[32-60] 0-1011.50-1.65| 6.0-20 10.04-0.0615.6-7.3 | 
| 


See footnote at end of table. 
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TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


| 
Soil name and { Moist 
map symbol | | | bulk 
| | | densit 
| In | Pet | g/cc 
[. | | 
50B-------------- | 0-3 | 2-10|1.30-1 
Covert | 1-33] 2-10|1.45-1 
133-60] 0-3013.30-1. 
l | | 
51B-------------- | 0-2 2-12|1.30-1. 
Pipestone | 2-38| 2-12|1.40-1. 
138-60| 2-12|1.40-1. 
| | | 
52--------------- | 0-11| 2-10]1.20-1. 
Granby 111-28] 0-3411.45-1. 
[28-60]; 0-10|1.45-1. 
| | l 
538, 53C--------- | 0-9 | 0-10|1.35-1. 
Grattan | 9-36] 0-10|1.40-1. 
[36-48] 0-10|1.50-1. 
148-60|28-35|1.45-1. 
| | 
565, 56C, S6E----| 0-8 | 0-10|1.30-1. 
Benona | 8-48| 0-10|1.30-1. 
|48-87| 0-15ἱ1.55-1. 
187-91|27-40|1.35-1. 
191-99] 0-10|1.35-1. 
| | | 
57C, 57F--------- | 0-1 | 0-5 |1.30-1 
Nordhouse | 1-34| 0-5 |1.40-1 
|34-60| 0-5 |1.40-1 
| | | 
58--------------- | 0-7 1 2-3010.60-3 
Kingsville | 7-24] 2-10|1.20-1. 
|24-60| 2-10|1.45-1. 
| | | 
59B, 59C, 59E----| 0-8 | 0-5 |1.30-1. 
Benona | 8-46| 0-10|1.40-1. 
Ι46-60| 2-12|1.55-1. 
| | | 
60B, 60C, 60E----| 0-4 | 0-10|1.35-1. 
Coloma | 4-35| 0-10|1.35-1. 
135-60| 2-12|1.50-1. 
| | | 
61B, 61C, 61E----| 0-1 | 0-30 13.35-3 
Epworth | 1-24] 0-10|1.30-1 
|24-60| 0-10|1.55-1 
| | | 
628, 62C--------- | 0-3 | 2-5 |1.50-1 
Plainfield | 3-30| 1-7 |1.50-1 
|30-60| 0-4 |1.50-1 
| | | 
65--------------- | 0-14|15-27|1.20-1. 
Sloan 114-32|22-35|1.25-1. 
Ι32-60/10-30|1.20-1. 
| | | 
67--------------- | 0-15| 5-20|1.20-1. 
Cohoctah |15-30| 5-18[1.45-1. 
|30-60| 2-18|1.45-1. 
| | | 
68--------------- | 0-8 0-15|1.35-1, 
Algansee | 8-60| 0-15|1.40-1. 
| 


See footnote at end of table. 


[Permeability |Available| Soil  |Shrink-swell 
| | water |reaction| potential 
y | |capacity | | 
| In/hr | In/in | 
| | | 
55| 6.0-20 |[0.06-0.0914. 
65| 6.0-20 |0.05-0.0814. 
601 6.0-20 10.04-0.08]4. 
I | | 
50! 6.0-20 10.07-0.3013. 
70| 6.0-20 |[0.06-0.0913. 
70| 6.0-20 |0.05-0.0713. 
| | | 
601 6.0-20 10.07-0.3015. 
60! 6.0-20 |10.05-0.3215. 
601 6.0-20 |0.05-0.09|6. 
| | | 
55| 6.0-20 |10.07-0.0914. 
601 6.0-20 10.04-0.10]4. 
65| 6.0-20 10.02-0.04/|5. 
701 0.06-0.6 Ι0.14-0.16|6. 
| | | 
55| 6.0-20 10.07-0.09]6.1-6.5 |Low---------- 
55| 6.0-20 |[0.05-0.07[6.3-6.5 |Low---------- 
65Ι 6.0-20 Ι0.05-0.10|6.6-7.3 |Low---------- 
60| 0.6-2.0 [0.17-0.19|6.6-7.3 |Moderate----- 
55] 6.0-20 Ι0.05-0.076.6-7.3 |Low---------- 
| | | 
55| 0-20 |0.07-0.0914. 
65| 6.0-20 |10.06-0.0814. 
651 0-20 |0.05-0.07|4. 
| | | 
001 6.0-20 |0.16-0.18|4. 
50! 6.0-20 Ι0.07-0.12|4. 
65| 6.0-20 |0.05-0.301|5. 
| | | 
55| 6.0-20 10.07-0.09|4. 
60| 6.0-20 Ι9.06-0.10|4. 
65| 6.0-20 [0.05-0.10/5. 
| I | 
65| 6.0-20 Ι0.05-0.094. 
65Ι ϐ6.0-20 10.05-0.32|4. 
65| 6.0-20 10.03-0.08,4. 
| | | 
65| 6.0-20 |0.07-0.09|4. 
70| 6.0-20 |0.06-0.08|4. 
75| 6.0-20 10.05-0.071|5. 
| | | 
65| 6.0-20 |0.04-0.09|5. 
65ἱ 6.0-20 |0.04-0.07|4. 
70| 6.0-20 |0.03-0.07|4. 
| | | 
40| 0.6-2.0 |0.39-0.24|6. 
55| 0.2-2.0 |0.15-0.19|6. 
50! 0.2-2.0 |0.13-0.18|6. 
l | | 
501 2.0-6.0 |0.13-0.22|6. 
65| 2.0-6.0 |0.12-0.20|6. 
65| 2.0-6.0 |0.08-0.20|6. 
| | | 
50| 6.0-20 10.10-0.12|4. 
65| 6.0-20 10.05-0.10]4. 


Erosion|Wind | 
factors|erodi-|Organic 


| [bility] matter 


K | T Igroup | 
I | pet 
| | 
5] 1 | 1-2 
| | 
| | 
| | 
5| 4 | 3-4 
| | 
| | 
| | 
51 1 | 4-30 
| | 
| | 
| | 
51 3 | 1-3 
| | 
| | 
| | 
| | 
45| 5 | 1 | 2-3 
15] | | 
351 | | 
241] | | 
351 | | 
| | 
5]| 1 | 1-2 
| | 
| | 
| | 
5 | 1 | 15-25 
| | 
| | 
| | 
5 | 1 | .5-2 
] | 
] | 
| | 
5 | 4 | .5-2 
| | 
| | 
| | 
5 | 1 | 1-2 
| | 
| | 
| | 
5 | 1 | 5-2 
| ] 
| | 
| l 
5| 6 | 3-6 
| | 
| | 
| | 
51 3 | 3-15 
| ] 
| | 
| | : 
51 2 | 2-4 
I | 
| | 
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TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


| | | ] | Erosion|Wind | 
Moist |Permeability|Available| Soil |Shrink-swell | factors|erodi-|Organic 


| | 
Soil name and  |Depth|Clay 


| 
| 
map symbol | | | bulk | | water |reaction| potential | I Ibility| matter 
I | | density | {capacity | | IK | T [group | 
| In | Pct | g/cc | In/hr | In/in | pH | | | I | Pet 
| | | | | | 
70--------------- | 0-8 | 5-15|1.00-1.35| 6.0-20 10. 2 ] 30-35 
Glendora | 8-60] 0-10]1.40-1.65| 6.0-20 Jo. | 
| i | | | | 
71*: | | | | | | 
Houghton-------- | 0-8 | --- 10.35-0.301 0.6-6.0 ιο. 5 | 270 
| 8-60| --- |0.15-0.25| 0.2-6.0 ιο. | 
| | | | | | 
Carlisle-------- | 0-60] --- 10.13-0.23] 0.2-6.0 |o. 2 | >70 
[ | | | | | 
72--------------- | 0-34] --- |0.30-0.55| 0.2-6.0 10. 2 | 85-75 
Adrian [34-60] 2-10|1.40-1.75| 6.0-20 10 | 
| | | | | | 
73--------------- | 0-10| --- |0.30-0.40] 0.2-6.0 10. 2 | 275 
Palms 110-18] --- 10.35-0.30| 0.2-6.0 [0. | 
|38-601 7-35|1.45-1.75| 0.2-2.0 ιο. | 
| | | | | | 
78--------------- | 0-15| --- 10.25-0.45| 0.6-6.0 10. 2 | 25-75 
Martisco 115-60) --- | --- | 0.06-0.2 | | 
| | | | | | 
q1--------------- | 0-4 | --- |0.30-0.40! 0.2-6.0 10 2 | 70-90 
Napoleon | 4-60] --- {0.10-0.20} 0.6-6.0 10 | 
| | | | | | 
833: | I | | | | 
Histosols------- | 0-51| --- | --- | 0.2-6.0 | 8 | 50-70 
|51-60| --- | see | Sis, I 
| | | | | | 
Aquents--------- | 0-60| --- | --- | መመ | ==> | --- 
| | | | | | 
84F* | | | | | l 
Dune land. | | | | | [ 
| | | I | | 
Quartzipsamments| 0-80| 0-5 |1.50-1.70|] 6.0-20 10. 1 | 0-.1 
| | | | | | 
Psammaquents----| 0-60| 0-10|1.50-1.70| >6.0 10. 1 | --- 
| | | | | | 
85F*: | | | | | | 
Udorthents------ | 0-80] --- | τας [ mE | === up "σης 
| | | | | | 
Quartzipsamments| 0-80| 0-5 |1.50-1.70] 6.0-20 10. 4 | 0-.1 
| | | | | | 
B6F*: | | ] | | | 
Dune land. | | | | | I 
| | | [ | | 
Quartzipsamments| 0-80| 0-5 |1.50-1.70| 6.0-20 10. 3 | 0-.1 
| | | | | | 
87. | | | | | | 
Beaches | | | | | | 
| | | | | | 
BBA-------------- | 0-60[ 0-10|1.35-1.65| >60 10. 1 | <3 
Udipsamments | | | | I | 
] | | | | | 
89A-------------- | 0-80| --- | ccm | See | --- | --- 
Udorthents | | I | | | [ 
| | | | | | | 
91. | | | | | | | 
Pits, sand and | | | | l | | 
gravel l | | | | | | 
] | | | | I I 
92B, 92C--------- | 0-9 | 3-8 |1.50-1.55| 6.0-20 |0.06-0.08|5.6-7.3 |Low---------- (0.15; 5 | 1 |] .5-1 
Chelsea | 9-60] 5-10]1.55-1.70| 6.0-20 |0.06-0.08|5.1-7.3 |Low---------- 10.17| | | 
I I | 


See footnote at end of table. 
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Soil name and 
map symbol 


96B*, 96C*, 96D*, 
:96E*: 


97*: 
Kerston--------- 


Carlisle-------- 


98B*, 98C*, 98D*: 


99B*: 
Nappanee-------- 


Nappanee 


101B, 101C------- 
Claybanks 


210B*, 210C*, 


Typic 
Udipsamments 


211B*, 211C*----- 


Typic 
Udipsamments 


See footnote 


|Depth|Clay 


| 9- 
124- 


| 0- 
I 9- 
115- 
135- 
146- 


| 0- 
113- 
126- 
133- 
146- 


| 0- 


| 0- 
| 9- 
124- 


| 0- 
| 6- 
122- 
134- 


| 0- 
| 9- 
119- 


| 0- 
| 9- 
144- 


| 0- 
| 9- 
119- 


| 

| 0- 
| 7- 
111- 
117- 


| 
| 


| 0- 
| 3- 
|36- 


| 0- 
| 2- 
140- 
|60- 


TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


24| 0-15|1. 
60| 3-15(1. 
| | 
9 | 2-12|1. 
15| 2-15|1. 
35| 2-15|1. 
46|30-2213. 
60| 2-15(1. 
| | 
| | 
131 --- 10. 
26| --- 10. 
33| 0-10|1. 
46| --- 10. 
60| 0-1011. 
| | 
60} --- 10. 
| | 
| | 
9 | 2-15|1. 
24| 0-15|1. 
60| 3-3513. 
| | 
6 |10-18]1. 
22|10-35|1. 
34125-35|1. 
60| 0-3511. 
| | 
1 | 
9 120-2711. 
49145-6013. 
60140-5011. 
| 
9 124-2711. 
44140-5513. 
60|35-50|1. 
I | 
9 |20-27|1. 
19|45-60|1. 
60140-5011. 
| 
7 132-2713. 
11|10-50|1. 
37150-6013. 
60|50-60|1. 
] | 
l | 
3 | ዐ-ፊ 
36| 0-4 |1. 
99| 0-4 
| | 
2 | ዐ-ፊ 
40| 0-4 
60| 0-4 |1. 
99| 0-2 
| | 


bulk 


30-1. 
40-1. 
50-1. 


25-1. 
35-1. 
40-1. 


30-1. 
40-1. 
50-1. 


50-1. 
40-1. 
50-1. 
60-1. 


at end of table. 
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| 


| Moderate 
| 
|Moderate 
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Erosion|Wind | 
factors |erodi-|Organic 


405 


|bility| matter 


Igroup | 
| | 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


Pct 


60-85 


>70 
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TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


| | | | | Erosion|Wind | 
Moist  |Permeability|Available] Soil  [Shrink-swell | factors|erodi-|Organic 


| | 
Soil name and  |Depth|Clay 


| 
| — n T 
map symbol I | | bulk I | water |xreaction| potential | I |bility| matter 
I l | density | Icapacity | | IK | T [group | 
| I | Pet | g/cc | In/hr | ፲8/38 | pH | | | | | Pet 
| | | | | | | 
212B*------------ | 0-2 | 0-4 |1.30-1.55| 6.0-20 10.06-0.0814.5-6.5 1 | 1-5 
Typic | 5-401 0-4 |1.40-1.60|] 6.0-20 10.05-0.0714.5-6.5 | 
Udipsamments [40-99] 0-4 |1.50-1.65| 6.0-20 |10.04-0.0614.5-6.5 | 
| | | | | | | 
213B*, 213C*, | | | | | | | 
213D*----------- | 0-3 1 0-4 |1.30-1.55| 6.0-20 |0.07-0.09[4.5-6.5 1 | 1-5 
Argic | 3-31| 0-4 |1.40-1.60! 6.0-20 |0.06-0.0814.5-6.5 [ 
Udipsamments  |31-99| 2-12|1.50-1.65| 6.0-20 |[0.04-0.08]14.5-6.5 | 
| | | | | | | 
220B*, 220ር*. | | | | | | | 
220D*, 220E*----| 0-3 | 0-5 [1.30-1.55| 6.0-20 10.07-0.09/4.5-6.0 1 | 1-5 
Entic | 3-48] 0-5 |1.40-1.60| 6.0-20 |0.05-0.07|4.5-6.5 | 
Haplorthods, |48-99| 0-5 |1.50-1.65| 6.0-20 {0.04~0.06|5.6-7.3 | 
sandy I l | | | | | 
| | | | | | | 
221B*, 221C*, | | | | | | | 
221D*, 221E*----| 0-3 | 0-5 Ι1.30-1.55Ι 6.0-20 |0.07-0.09|4.5-6.5 1 | 1-5 
Entic | 3-35! 0-5 |1.40-1.60[ 6.0-20 |0.05-0.07|4.5-6.5 | 
Haplorthods, 135-60] 0-5 |1.50-1.65| 6.0-20 |0.04-0.06|5.6-7.3 | 
sandy 160-90| 0-20/|1.55-1.70| 0.6-20 10.07-0.10|5.6-7.3 Í 
| | | | | l | 
222B*, 222C*----- | 0-3 | 0-5 |1.30-1.55| 6.0-20 |0.07-0.09|4.5-6.0 1 { 1-5 
Entic I 3-35) 0-5 |1.40-1.60| 6.0-20 10.05-0.07|4.5-6.5 
Haplorthods, |35-99| 0-5 {1.50-1.65| 6.0-20 |0.04-0.06|5.6-7.3 | 
sandy | | | | | | | 
| | | | | | | 
223B*, 22304, I | l | | | | 
2235*, 223E*----| 0-3 | 0-5 |1.30-1.55| 6.0-20 10.07-0.09|4.5-6.5 1 | 1-5 
Entic | 3-35| 0-5 |1.40-1.60| 6.0-20 10.05-0.07|4.5-6.5 | 
Haplorthods,  |35-60| 0-5 |1.50-1.65| 6.0-20 |0.04-0.06|5.6-7.3 | 
sandy 160-99) 0-35]1.50-1.70| 0.2-20 10.04-0.17|5.6-7.3 | 
l | | | | | | 
224B*------------ | 0-3 | 0-5 |1.30-1.55| 6.0-20 Ι0.07-0.09|4.5-6.0 1 [ 1-5 
Entic | 3-35] 0-5 |1.40-1.60| 6.0-20 |0.05-0.07]|4.5-6.5 | 
Haplorthods, 135-99} 0-5 |1.50-1.65| 6.0-20 Ι0.04-0.06|5.6-7. 3 | 
sandy | | | | | | | 
| | | | | | | 
225B*, 225C*, | | | | | | | 
225D*----------- | 0-3 | 0-5 |1.30-1.55|] 6.0-20 [0.07-0.0914.5-6.5 1 | 1-5 
Entic | 3-35, 0-5 |1.40-1.60| 6.0-20 10.05-0.07|4.5-6.5 | 
Haplorthods, |35-60| 0-5 |1.50-1.65| 6.0-20 |0.04-0.06|5.6-7.3 | 
sandy |60-99|20-40|1.30-1.65| 0.2-0.6 |0.14-0.16|5.6-8.4 | 
| | | | | | | 
230B*, 230C*, | | | | | | | 
2300+, 230E*----| 0-3 | 0-5 |1.30-1.55| 6.0-20 10.07-0.09|4.5-6.5 X | 1-5 
Entic | 3-33] 0-5 |1.40-1.60|] 6.0-20 |0.05-0.0714.5-6.5 l 
Haplorthods, |33-60| 0-5 |1.50-1.65| 6.0-20 10.04-0.06{5.6-7.3 | 
sandy {60~99] 0-18]1.55-1.70| 0.6-20 |9.04-0.10|7.9-8.4 | 
| | | | | | | 
231B*: | | | | | | | 
Entic | | | | | | | 
Haplorthods, I | | l l | | 
sandy---------- | 0-3 į 0-5 [1.30-1.55] 6.0-20 |0.07-0.09|4.5-6.0 3 | 1-5 
3-48| 0-5 |1.40-1.60] 6.0-20 |10.05-0.0714.5-6.5 | 
8-99| 0-5 |1.50-1.65| 6.0-20 |0.04-0.0615.6-7.3 | 
| | 


See footnote at end of table. 


Oceana County, Michigan 407 


TABLE 17 , --ΡΗΥΞΙΟΛΙ, AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


| | | | | | Erosion|Wind | 


Soil name and Depth|Clay | Moist |Permeability|Available| Soil  |Shrink-swell factors|erodi-|Organic 


I 
| ] 
map symbol I I | bulk | | water |reaction| potential |] | {bility| matter 
| | | density | [capacity | | | K | T [group | 
| I | Pet | σ/οο | In/hr | In/in | pH | | | | | Pet 
| | | | | | | | | | | 
23183: | | | | | | | | | | | 
Alfic | | | | | I | | | | | 
Haplorthods, | | | | | | | | | | | 
sandy over | | | | | | | | | | | 
loamy---------- | 0-3 | 0-5 Ι1.30-1.55Ι 6.0-20 |0.07-0.09|4.5-6.0 |Low---------- 10.15| 5 | 1 | 1-5 
| 3-22] 0-10|1.40-1.65| 6.0-20 10.06-0.11|5.1-7.3 |Low---------- [0.15] | | 
|22-34|20-40|1.45-1.60| 0.2-2.0 |0.16-0.20|6.1-8.4 |Moderate----- [0.37] | | 
{34-99} 5-20|1.50-1.65| 0.2-20 |0.04-0.17|6.1-8.4 |Low---------- 10.28] | 
| | l | | | | | | | | 
233B*, 233C*, | | | | | | | | | | | 
233D*, 233E*: | | | | | | | | | | | 
Alfic | | | | | | | | | | | 
Haplorthods, | | | | | | | | | | | 
sandy over | | | | | | | | | | | 
loamy---------- | 0-3 1 0-5 |1.30-1.55| 6.0-20 Ι0.07-0.09|4.5-6.0 |Low---------- 10.151 5 | 1 | 1-5 
| 3-22] 0-3013.40-3.65| 6.0-20 Ι0.06-0.115.1-7.3 |Low---------- [0.15] | | 
|22-34|20-40|1.45-1.60| 0.2-2.0 |0.16-0.20|6.1-8.4 |Moderate----- [0.37] | | 
|34-99| 5-20|1.50-1.65| 0.2-20 [0.04-0.1716.1-8.4 |Low---------- [0.28] | | 
| | | | | | | | | | | 
Entic | | | | | | | | | | | 
Haplorthods, | | | | | | | | | | | 
sandy--------- | 0-3 | 0-5 Ι1.30-1.55Ι 6.0-20 J0.07-0.09|4.5-6.0 Sf 3 | 1-5 
| 3-48] 0-5 |1.40-1.60| 6.0-20 |0.05-0.07|4.5-6.5 | | 
|48-99| 0-5 |1.50-1.65| 6.0-20 [0.04-0.06|[5.6-7.3 |Low---------- [0.15] | | 
| | | | | | 
235B*, 235C*: | | | | | | 
Alfic | I l | | | 
Haplorthods, | | | | l | 
sandy over | I I | | | 
loamy---------- | 0-3 | 0-5 |1.30-1.55| 6.0-20 51 1 | 1-5 
| 3-22| 0-3013.40-3.65| 6.0-20 | | 
|22-34|20-40|1.45-1.60| 0.2-2.0 | | 
|34-99| 5-20|1.50-1.65| 0.2-20 | | 
| | | | | | 
Alfic | | | | | | 
Haplorthods, | | | | | ἰ 
sandy---------- | 0-4 | 1-5 Ι1.30-1.55Ι 6.0-20 10.07-0.09|4.5-6.0 5 | 3 I 2-5 
| 4-42] 1-10|1.35-1.65| 6.0-20 |9.06-0.11|5.6-7.3 | | 
|42-52|20-40|1.45-1.60] 0.2-0.6 |9.16-0.20|5.6-7.3 | | 
152-99| 1-18|1.40-1.60| 6.0-20 10.05-0.13|5.6-7.3 | | 
| | | | | | | | 
240C*------------ | 0-2 | 5-10}1.30-1.55| 6.0-20 Ι0.07-0.09|4.5-6.5 5 | 1 | 1-5 
Entic | 2-36] 5-10|1.40-1.60| 6.0-20 10.05-0.07|4.5-6.5 | | 
Haplorthods, /36-99| 5-10|1.50-1.65| 6.0-20 10.02-0.04|5.6-7. | | 
sandy | | | | | | | | | | | 
| | | | | | | | | | | 
241B*------------ | 0-3 | 5-10]1.30-1.55| 6.0-20 |9.07-0.09|4.5-6.5 |Low---------- 10.15) 5 | 3 | 1-5 
Entic | 3-47| 5-10]1.40-1.60| 6.0-20 |0.05-0.08|4.5-6.5 |Low---------- 10.351 | | 
Haplorthods, |47-60| 5-10|1.50-1.65| 6.0-20 |0.04-0.06|5.6-7.3 |Low---------- |0.15| | | 
sandy |60-99| 5-40|1.55-1.70| 0.6-20 |0.04-0.10|5.6-7.3 |Low---------- 10.171 | | 
| | | | | ] | | | | | 
245B*, 24503, | | | | | | 1 | | | | 
245D*----------- | 0-2 | 5-10|1.30-1.55| 6.0-20 |0.07-0.09|4.5-6.5 |Low---------- 10.151 5 | 3 | 3-5 
Entic | 2-40| 5-10|1.40-1.60|] 6.0-20 |0.04-0.06|4.5-6.5 |Low--- --10.15] | | 
Haplorthods,  |40-45| 5-3013.50-3.65| 6.0-20 |0.02-0.04|5.6-7.3 |Low---- --|0.15| | | 
sandy |45-60|20-40|1.30-1.65| 0.2-0.6 Ι0.14-0.16|5.6-8.4 |Moderate----- 10.37] | ] 
| | 


See footnote at end of table. 
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TABLE 17.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS--Continued 


.30-0. 
.30-1. 
.45-1. 
.50-1. 


.20-1. 
.40-1. 
,40-1. 
.50-1. 


.30-1. 
.45-1. 
.50-1. 


.30-0. 
.30-1. 
.40-1. 


| | 
Soil name and  |Depth|Clay | 
map symbol | | l 
| | | 
[I | Pet | 
| | | 
250*: | | l 
Mollic | | | 
Psammaquents---| 0-3 | --- 10 
| 3-8 | 5-15|1 
| 8-20| 1-10|1 
[20-60] 13-30113 
| | I 
Aquic | | | 
Udipsamments---| 0-3 | 0-5 |1 
| 3-7 | 0-10|1 
| 7-41| 0-5 |1 
141-60) 0-5 [3 
| | | 
Medisaprists, l I 
euic----------- | 0-51] --- | 
{51-60[ --- | 
| | | 
262A*------------ | 0-5 | 0-5 113. 
Aeric | 5-11] 0-5 |1. 
Haplaquods, 111-17] 0-5 |1. 
sandy, ortstein|17-60| 0-5 13. 
I I | 
263A*------------ | 0-3 | 0-5 13. 
Aquic | 3-7 | 0-10)1. 
Udipsamments | 7-41] 0-5 13. 
141-60} 0-5 13. 
| | | 
272*------------- | 0-6 | 0-5 13. 
Typic Haplaquods| 6-25| 0-5 |1. 
125-60| 0-5 |1. 
| | | 
273*------------- | 0-3 | --- 10 
Mollic | 3-8 | 5-18[1 
Psammaquents | 8-20| 2-10|1 
|20-601 2-10|1 
| | ] 
274*------------- | 0-2 | --- 10 
Typic | 2-30| 0-10|1. 
Haplaquolls, 130-20| 0-10|1 
sandy over |20-60|12-40|1.50-1. 
loamy l | | 
| | | 
280*: | | | 
Aquents--------- | 0-60| --- | 
| ] | 
Histosols------- | 0-53| --- | 
{51-60 --- | 
| | i 
281-------------- | 0-51| --- 10 
Medisaprists, 151-60] --- | 
dysic | | | 
| | | 
282-------------- | 0-51! --- [0 
Medisaprists, 151-60| --- | 
euic l | | 
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* See description of the map unit for composition and behavior characteristics of the map unit. 


409 


Oceana County, Michigan 


“8ፒጭጓ Jo pue 38 əqouqoog eeg 


| | | | 1 
| | | | | | | | | | | Apno 
MoT] ----- ubrH| əzeIəpow| --- | --- |] --- | ፦፦ | 0”ፁ | --- | --- |-------- 9ህ0፳81 |---------- 2355 ‘azz 
| | | | | | | | | | | | 
| | l | | | | | | | | | ττο5θ9π4 
Μοπ|----- ubtiH|----- πθτηι --- | --- IKeg-AoN] 3uezeddv|[ç-T-S'0O| --- | --- ]-------- euoN| ki UTZ 
| | | | | | | | | | | | 
MOT|------ Μοτ|------ oT] --- | ==> | --- | --- | ος | --- | τ-- |-------- euoN| |---------- ePesqeuo 
| | | | | | | | | | | | 
ƏJLIƏPON| -----~ ኣር'፲| eqezxepow| --- | --- | --- | --- | 09< | --- | --- ]-------- euoN| ]---------- 3xodyiv 
| | | ] | | | | | | | | :#00፪ፎ '»202 '#802 
l | | | | | ! | | | | | 
ርሻ | ----- ubrg| eaeaxepow| --- | --- | --- | --- | 0”9< I ==> | --- |-------- euoN| |------------ ἆρμορ 
| | | | | | | | | | l 1 
aoT|-----— MoT|------ aoti --- | --- | ==> | --- | ος | --- | --- |-------- euon| ]----------- sxurds 
| | 1 | | | | | | I | | :«G8T '*#28ፒ '#88ፒ 
| | | | | | | | | l | i 
"9e3eaepog|------ MOT| e3exepoR| --- | --- | --- | --- | ος! --- | --- |-------- 9uoN| ki uzəa 
| | | | | | | | | | | | 
'e3eaepoy|------ MOT| eaezepow| --- | -- | --- | --- | o'9« | --- | --- |-------- euoN| p--------- 95339፲3፡፲፪ 
| | | | | ! | | | | | | :«GLT '«OLT '#ዌክፈፒ 
| | ! | | | | | | 1 | | 
| | | | l | | | | | | I snuey 
ej3eaepoy|------ ΜΟΙ e3exepow| --- | --- | --- | --- | ος | ==> 1 --- |-------- euoN| l----- agt “O9T '89፲ 
| | | | | | | | | 1 | | 
| | | | | | | | | | | | 95፳4፳3ጋ 
AoT|----- ubtrg|----- ubrH| --- | ---  |&eg-^4oN|3ueredd«|o'z-0' il --- | --- |-------- euoN| |--------------- αντ 
| | | | | | | | | | | | 
| | | | i l 1 | I I | I 933e11*W 
9e3erzepoyw|------ A^OT| eaeQxepow| --- | "=> | --- | --- 1 ους | ~-- 1 --- |-------- 996ዚ1 [----- GET ‘DET '፪ዬፔ 
| | | | | | I | | | I | 
| | | | | | | | | | | | 6898 
Μοπ]----- ubrH| eqezepoy| --- | --- |&eg-2ed|3uexeddy|o' T-T4 | --- | --- ki euox| | ---------------- 5፲ 
| I | | t | | | I | | | 
| | | | | | I | i | | | ፔ=25%3፲ 
'e3erepog|----- ubrgl----- πδτηι --- | ---  1/8፳-350|3993533፪፻[ዕ 2-0 'ፔ| --- | --- I-------- θαον| | --------------- NIT 
I | | | | | | | | | 1 | 
I | | | | | | | | I | | uoqurzzəa 
*əqezəpoN|----- ubrH] 9353999811. --- | --- | --- | ==> | οος | --- | --- |-------- euoN| |-------------- ποτ 
l | | | | | | | | | | | ‘GOT '20፲ ‘SOT 
I | MEE I ረሙ. Ἡ t τι | | I | 
| | | ur | ur | | | 38 | | ] | | 
| 15938 | uopo | | | | | | | | | dnoz5} 
9395229621 pe3eooun| 350121 | τελος | TeT3TUI| 93808] puta | ኳ399በ | sua3uoW| uorqaeznuq | ÁAouenbeza ]9ፔይሩፒ | roquís dew 
| |ፒቹፕኋንቨ9ውኋ3681| | l | | | | | |-oxpAH| pue eueu [TOS 
| | 1 


uorsozioo JO %WSTW | 


eoueprsqns 


erlqe3 293ፍጻ ubiH 


burpoorta 


(pezeutyse 


jou 919 ?jep 35ἱ31 IO uzəSuoo E 3ου ST 83ኬ83593 əu3 EYJ SeqeotpuT ደ3399 ue Jo aouesqy απ} ərou sueəu < ULY} sse 


sueəu > ToqudAs eur 


"3593 əuq3 ur peuTeTdxe oze ,poyozed, pue , ‘quezedde, ,'/geTIq, se yons suliej pus , '9ፒጣወን 123A, 


SINIYA WXLVM ανν TIOS-- ` 8T H'IqVL 


» 'burpooTa,) 


Soil Survey 


`ərqe3 3o pus 38 930u3003 985 


| | | | | | 
 ወ35፤99፲34] əqezəpoW|[------ MOT) --- | --- | --- | --- ος | --- | --- |-------- euoN| g€ [|------------ 9910 
| | | | | | | | | l | | 
moq|------ AoT|[------ MOT| --- | --- l| ፦፦> | --- | ος | --- | --- |-------- euoN[ v |--------- sxurdg 
l | | | | | | | | | | | :#፪85 
[ | | | | | | | | | | | καθε 'ፍ385 '«88E 
| | | | | | | | | | | | 
| | 1 | | | | | | | | I ατεωβτν 
'e3eispow|------ ^OI| eaeaepow| --- | --- 1/8፳-590| ጋቨ925823፻|5ፒ-5'ዐ| --- | --- [-------- @uUON | a {--------------- MLE 
| | | | l | | | | | | | 
[ | | | | | | I | | | | Asa Ted 
'e3erepog|----- πθτη[----- yStH} --- | ~-- | Aew-uep | quezeddy|p-¢-0°Tl --- | --- |-------- euoN| ο |--------------- WOE 
| l | | | | | | | | | | 
AOT|------ ΜΟΊ ]------ ΜΟῚ] --- | --- | --- | --- οὓς | --- | --- |-------- euoN| V d----------- syutds 
| | | | | | I | | | | | 
ubrg|------ so] e3exepog| --- | --- | md --- | ος 1 --- | --- |-------- euoN| g |------------ UTATV 
| ! | | | | | | i | I | :#085 '<OS€ '«üst 
| | l | | | | | | | | | 
| | | | | | | | | | | | uoswey 
Μοπ|----- ubrH|----- ubrH| --- | ---  1/88-5901399253፲፲|% 0-ፒ+ | --- | --- |-------- euoN| a/a ἰ---------------- ϱε 
| | | | | ! I Í | | | | 
| t { | | | ! | | | 1 | οχοσχτα 
‘eqezepon| 9ήεπθροπ|----- ubrH| --- | ---  |axdq-aoN|auezeddy|Q' 2-0 'ፔ| ---1 --- ]-------- euoN| g |[--------------- νεζ 
| | | | | | | | | | | | 
| | | | | | | | | | | | ህ29,፪ 
'e3exepog| ------ MOT] eaezepow| --- | gest] --- | --- | ος ἱ --- J --- |-------- euon | g |----- agz '282 ‘asc 
| | | | | l | | | | | | 
"e3eaepog|----- ubrg[----- ubrH| --- | --- Jj&4eg-uer|3uezeddv|o:c-0o' tl === l --- ki əuoN| 9 |---------- 658 Ted 
| | | | | | | | I | I | 
" 9383999928] ----- ubrH| ejezepom| --- | --- IKeW-aoN| peqozed!0°*z-0'T! --- | === ļ-------- əuonl g l----------- euoyIy 
| | 1 | | | | | | I | | xHLZ 
| | | | | | | | | | | | 
`əqezəpoW|----- ubrH|----- qrg! --- | --- IAew-3SO[4quəzeddv|oO0-z-0O tl --- | --- |-------- euoN| 9 J----------- ፔ2ሮቫ3፲ 
| | | | | | | | | 1 | | 
`9qezəpoW|[----- uórH| e3eaxepow| --- | --- IZKewW-aoN| PeuozedlOo'z-0' tl --- | --- |-------- ΘΠΟΝ | g [----------- euoxzxv 
| | | | | ! | | | | | | ¥¥97 
| | | | | | | I 1 | | | 
`əqezəpoN|----- yStH| e3erepow| --- | se qu -— | --- 1 ος | --- | === |-------- ΘΏΟΝ | ο ἱ------- uoqurzrəa 
| ] l | | I | | | | | | 
moq|----- ubrH| e3eaepow| --- | === | -== 1 --- | o's< | -፦ | === |-------- @uon| 8. |---------~- Apaog 
| | | | | | | | | | | | :#85፳ 
| | | | | | | | | | | | '#05፪ፎ 'κοςζ ‘sasz 
| | | | | | | | | I | | 
! | | | | | | | l | | | ወውፒጃ=።ፔኗ 
“ይርሻ] ----- ubrH| eaeaxepoW| --- | ---  |Aew-2ed|3uexeddy|o': T-T4 | --- | --- |-------- euoN| q/s |---------------- bz 
| | | | | | | | | | | ! 
| | | | | | | | | | | | Puoxiv 
'e3ezepogi----- ubTH| ea3ezepogR| --- | --- |AeK-aon| Peuozealo'Z-o' rl eim. --- |-------- euoN| g [|--------------- VEZ 
| I [ ck olo ἡ | |. | I l | | 
| l J ur | ur | { | 38 | | | | ! 
| 19535 | uor | | I | | | | | | dnoz5 | 
əqəzouoo| pajeoosug| 3soxg | TeIOL | TeT3rUI| sqauoW| Puru | uadeg | suauoW| uorqezuq | Aouenbezq |orbor | ፒ6‹ፍጩደፍ deu 
| | teraue30q] | | | | | | | |-oxpAH| pue eueu [rog 
uorsoaioo go ystu | | eousprsqus l ərqe3 2535ዶ ubTH | Butpoota { | 


410 


penurquo)o--SNunlVa4 ἘΞΙΥΜ ανν TIOS--'8I TIL 


411 


Oceana County, Michigan 


penurquob--SwHülV34 Hi3LVM CNW 1τος-- 8T WIawL 


“τάξη jo pue 3e e30u3003 əəs 


| | | 
| | | | | | | | | | | | 3αθλοῦ 
aqezepow | ------ MOT ------ MoT| --- | --- | zdy-aon| quezeddy|g¢-¢-09°Z| --- | --- |-------- əuoN| ν |--------------- πος 
! | | | | | | | | | | | 
| | | | | ! | | | | | I ህፎ33539 
πδτη|------ MoT|------ ^oI| --- | sm. --- | --- | 0”9< | “>> | --- |-------- euoN| v l---a6v '፪6ቅ 'ኗ26ቅ 
| | | | | | | | | | ! | “96Υ 'επόν '፪6ቅ 
| | | | | | | | | | | I 
"uPrg|----- ubrH| eqezepom| --- | --- [unp-3oo|3ueaeddv|o' r-T4 | --- 1 --- |-------- euoN| α/ν |----------- Aaegqer 
| | | | | | | | | | | | 
e3ezepoyi------ ΜΟΊ! e3eaxepog| --- | --- IKeg-AoN|quəzeddv|o:z-S'oO| --- 1 --- ]-------- euoN| 3 |-------- yonqebnesg 
| | | | | | | | | I | | ፡#፪8ቅ 
| | | | | | | | | | | I 
| | | | | | | | | | | | ህዌን3528 
ubrgl|------ Mor|------ ^OT| --- | --- | “=> | --- | οὓς | --- | --- |-------- euoN| V d--------------- ፳9ቅ 
| | | | | | | | | | | | 
ubrH|------ MoT|------ sot] --- | ==> | ewm --- | o9< | --- | --- |-------- euoN| V ἱ---------- euoueg 
| | | | | | | | | | | | 
moT|------ mo'r| -————- ^oI| --- | === | --- | --- | ος | --- | ae |-------- euoN| ቼ |---------- sxurds 
| | | | | | | | | | | | åS 'ፍ፪5ቅ 
| 1 I | | | | | | | | | '#ፍ08ቅ 'ሄ25ቅ ‘sast 
| ! | | | | | | | | | | 
| | ] | | | | | | | | | paog3əux 
əqezəpowW|[------ Mo'T| 8383550811. --- | ---  1:8ጸ-ባ581 quezeddy|9*Z-0°T| --- | --- |-------- euoN| v d--------------- ary 
I | | | | | I | I I | ! 
| | | | | | | | | | | | sxurds 
MaoT|------ MOT|------ ΜΟΙ! --- | --- | --- | --- | ος | --- | == ἐ-------- euoN| € d------------- wep 
| | | | | | | | | I | | “αεν '25ቅ ‘aep 
| | | | I | | | t | | | 
'e3eaepoy|------ ^oT| aQezepom| --- | --- | --- | --- ος | --- | --- |-------- 9SuoN| g |------------ ureg 
| | | | | | | | | | | | 
'e3exepog|------ ^OT| eaeaxepou| --- | --- | --- | --- 1 ος | --- | --- ki euoN| € |----------- snum 
| | | | | | | | | | | | 
MOT|------ MoT|------ ^OT| --- | M === 1] --- | ος | --- | --- |-------- euoN| ቼ |---------- syutdg 
| | ] | | | | | | | | | :ፍ8፻» 
| | ] | | | | | | | | | '4.dZP ‘ozv '#8ኛቅ 
| | | | | | | | | | | | 
| | | | | | | | I | | I Kquez5 
moTl----- ቫይፔ8፤| eaerepow| --- | --- Jung-aon|quezeddylo°1-1+ | --- | መዴ፡ |-------- euoN| በ/ዊ |---------------- τν 
| | | | | | | | i | | | 
'e3eizepog|------ AoT|------ αοπι --- | --- | --- i --- | o'9«! --- | --- |-------- euoN| V d---------- pooboo, 
| | | | | | | | | l | | 
'e3eaepoy| ------ ጸባ ^oT| --- | --- | Beas, | --- | 0'9< | --- | መመ |-------- 89681 ቼ d----------- ποτοῦ 
| | | | | | | | | | | | ፡#00ቅ 'κοον ‘saot 
| | Ne so cre td | | | | | | | 
| | | ur | ur | | | 38 | | | l | 
| τ5515 | uoraoe | | | | | | | I | 856261 
93932ህ931. pe3eooun| 38933. | ፒኛ39፲ | τετγτατ| suaucW| puta | uadeq | suauow| uorqeznq | Aouenbezg |Ότδοτ | ToquAs deu 
| | reraue3od| | | | | | | | |-9ጋ=ዳ8]. pue eueu [rog 
uorsoidQoo go XSTU | | əsuəprsqns | 8τα55 2535 ubrH | Επτροοτα | | 


Soil Survey 


“eTqeq 39 pue 


qe 930u3003 ees 


| [ 
"MoT|----- ቫይፔ8| ----- ubrH| γς-εν | SI-9 junr-des|aueaxeddv|o-r-s;4|] --- | “=>. J-------- euoN| d/w |--------- 9ISTII€) 
| | | ! l | | | I | | | 
'e3ezaepog| ----- ubtH|----- ubrH| 09-ας | 81-9 |unc-des|quezeddw|o-1-T+ | --- | ==> I-------- euoN| a/w |--------- uo3ubnoH 
| | | | l 1 | | | | | | ፡ ቆፒፈ 
| | | | | | | | | | | | 
| | | | | | | | | | | | ፔጭሟ6ሪ8ሠወፒ5 
'e3ea9epog|----- ubrH| ea3exepow| --- | ---  |unp-soy|quezeddy/q*t-qg  [oeg-uep|------ buol|----3uenbeaig| σα/ν |---------------- OL 
| | I | | | | | | | | | 
| | | 1 | | | | | I | | eesuebTy 
᾿Μοπ|------ AoT] e3exepo| --- | ---  |Aeq-aon| aueaeddw| o: z-0^ 1| Aew-AoNI------ uot) Teuorseooo| g [|---------------- 69 
[ | | | I | I | | | | | 
| | | | | | I | | -ይሠወፒ፲ | | | yeqooyoo 
`moT|----- ubrH|----- ubrH| --- | --- ]|&AeW-des|3uezeddv|o:i-0  |[xdv-AoN| ዉን zərzg| τεύοτεεοοο| α/α |---------------- L9 
| | l | | | | | | | | | 
| | | | | | | | | | | | ueots 
moT|----- ubtH|----- ubrH| --- | --- [unr-AoN|3uexeddv|9:T-90  |unp-AoN[----- 3errig|----3auenbeaa| α/α |---------------- 59 
| 1 | | | | | | | l | l 
| | | | | | l | | | | | Ῥτθττατετᾶ 
"q5trg|------ MOT|------ mot] --- | --- | --- | --- | οὓς | === | --- ]-------- ΘΠΟΝ | ¥ |---------- 259 ‘azo 
[ ! | | | | | | | | | | 
| | | 1 | | | | | | | | uaioadg 
'e3eaepoy|------ MoT|------ µοπι --- | πο 21 --- | - | ος | --- | መ |-------- euoN| ቼ ]----- HI9 'OT9 '8፲9 
| | | | | | I | | | I | 
| l [ | | | | | { | | | εποτοῦ 
'e3erzepog|------ MoT|------ MOT| --- | -- 1 --- | --- 1 ος | --- | --- ]-------- 899ከ1 στα 309 309 “g09 
| i | | | | | ] | | | | 
| | | | | | | | | | | | euouog 
ubrH|------ MoT|------ moT| --- | --- 1 ===. | --- | ος | ==> | --- |-------- euoN| v [----- "6S 269 '86ኗ 
| | I | | | | | | | I 
| | | | | | | | | | | | ወፒፒፔልይፕ8 
Ὠδτη!----- uDrH| eaexepoN]| --- | ---  zad«-uep|auezeddulo' r-14 | --- | --- |-------- euoN| d/W |---------------- 86 
| | | | | | | | | | | | 
| | | | | | | | | | | | 5882952608 
`əsezəpow|[------ BOT | ------ not] --- | --- | --- 1 --- | ος | “>> | --- |-------- 990811 v )---------- ALS ‘OLS 
| | | | | | | | | | ] | 
| | | | | | | 1 | 1 | | wuouəq 
πδτη|------- AOT | ---~-- mot] --- | --- | ===: | --- οὓς | --- | === |-------- 99681 V ]፦፦፦፦፦ ፳95 '39ኗ 895 
| | | | | | | | | | | | 
| | l | | | | | | | I | ueqqez5 
ubtul------. MoT|------ ποπ] --- | === | --- | --- | ος | --~ | --- |-------- euoN| V d---------- DES ‘aes 
| | | I | | | | | | | | 
| | I 1 | | | | | | 1 | Aquez5 
MOT|----- ዛይፔ፳| eaexepoW| --- | ---  |unp-aoN|a3ueaeddy|g: r- t4. | “=> | --- |-------- euoN| ቧ/ቼ |---------------- zs 
| | | | | | | | | | | | 
| | | | | i | | | | | | əuoqsədra 
'e3ezepog|------ MOT] e3ezepow| --- | --- ]unp-320|3uezeddv|s:T-s-0l --- | --- |-------- auon| 8. [--------------- ατς 
I | [4 ge, ee Uh | 1 : | | | | | 
| | | ur | αι | | | aa | | | | | 
[ ፲553 | uoraoe | | | | | | | | | 65626ይ| 
9353229031 pe3eooun| 38523. | TeIOL | reratur| «939941 purx | ካ3999 | suauoW| uoraeznq | Koueənbəzu |Ότδοτ | rIequás deu 
| |ፒቕፕ3ን893681 l | | | | | | |-oapbÁAH| pue eueu [ros 
uorsozioo 39 ዝ5፲ክ | | soueptsqns | eIqe3 zeqem ubTH | Βατροοτα 1 


412 


penur4uop--SauHnlVa4 YALYM ANY TIOS--`8I WISVL 


413 


Oceana County, Michigan 


penut{ucod--STAALWad HELVM ανν TIOS--`8I ፳38፻5 


`ətqe3 go pue 3? e30u3003 ees 


| | | | | | 1 | | | | 
I | | | | | | | | | | | TeAezb 
| | | | | ] | | | I | | pue pues /Ε3τᾶ 
| | | | | | | | | | 1 | `T6 
| | | | | | | | | | | ] 
| | | | | | | | | | | | S3uouaaopa 
--- | --- | --- | — 1 --- | ---| --- | ος | --- | “=> |-------- euoN| --- |--------------- 68 
I | | ] | | | | | i | | 
| | | | | I | | | | | | squoumresdtpn 
᾿51επϑρομ|------ Moy |------ AOT --- | ፦፦ | στι --- | 0”9< |. --- 1 ===: | ሙ።።==== euoN| ቼ |[--------------- V88 
| | | | | | | | i | | | 
| | | | | | | | | 1 l | səuosəq 
| | | | | | | | | | 1 | '8 
1 I | | | | | | | | | | 
`əqezəpoW|[------ ለርግ! --- | --- | --- |] --- | --- | o9< | --- | --- a euoN| WV  |-saueumesdrzjaeno 
| | ] | | | | | | | | | 
| | | | I | | | | | | | "puer eunq 
| | | | | | | | | | | | 19398 
| | | | | | | l | | | | 
"ወ35298934] ------ ΜΟΊ | --- | ol --- | --- | --- 1 o'9< | --- | --- I-------- euoN| X |-squouwesdtzqzend 
l I | | | | | | | | | | 
--- | == | --- | === | ==> | --- | --- | ος | --- | --- |-------- euoN| --- Ἱ------- sauəuqazopn 
1 | | | | | | | | | | | ፡ፍ፪58 
| | | | | | | | | | | | 
"q5rHI ----- ΠΒΤΗΙ ea3exepoW| --- | ---  |AeW-320|3uexeddv|o'r-T4 | --- | --- ]-------- 999081 a |----- S3uenbeunresq 
| | | | l | | | | | | | 
"'e3eaepog]------ ΜΟΊ | --- | --- | --- | --- | --> 1 0”ሩና | “>> | --- |-------- əuoN| Y I-saueumesdrzazen6 
I | | | | | I | ἰ I | I 
| | | | | | | | | 1 | | puer eung 
| | | | | | | | | | I | ፍጸ3፻8 
| | | | | | | | | | | | 3 
--- | === |----- ubrH| --- | ---  |56በ-ኣዊሮ | quezeddy|o°T-T+ | --- | --- |-------- euon | a |---------- squenby 
| | | | | | | | | | | | 
ወ38358ወ፪| ----- ubrH|----- ubrH| --- | --- lunp-des|quezeddv|0O0-TI-T+ | --- | --- |-------- euoN| በ |-------- STOSOISTH 
| | | | | | | | | | | | Ex: 
| | | | | | | 1 | | | | 
| | | | | | | | | | | | uoetoden 
*ubórH| e3ezepog|----- ubrH| 69-09 | 92-zz lunp-dəs|quəzeddv|o-r-T+ | --- | --- ]-------- euoN| d/w |---------------- LL 
| | | | | | | | | | | 1 
| | | | | | | | | | | | 638ፒ32534፪ 
Moy} ----- ubrH|----- ቫይፔቨ| 9-ቅ | ቅ-ር  lunp-320|aueaeddv|s'0o-T4 | --- | --- ki euoN| a/a |---------------- SL 
| | | | | | | | | | | | 
| | | | | | | | | | | | suTed 
`əqezəpow| ----- πδτη!----- yuBtH| zeé-sz | οτ-υ  |ዳ9ጸ-ል68| 3ህ925453፪10 'ፒ-ፒ+ | --- | --- |-------- euoN| α/ν |---------------- £L 
| | | | | l | l | | | | 
| | l | | | | | | | | | uerzpv 
'ea3eiepogw|----- ubTH|----- ubrH| ዩዩ-62 | 8T-9 |lÁAeW-^oN|auezxeddv|o' r-t« | ==] --- |-------- euoN| α/ν |---------------- ZL 
| | bU vis Ρένι | [. | | | | 1 
| l | ur | ul | | | 38 | | | | l 
| 19635 | uorqəs | | | | | | | | | dnozb| 
əqəzouo9| pəqeooun| 35923. | Τελος | Terqrur[ suauow| Purx | πηάθα | 9939‹)ቋ] uorqeznuq | Aouenbezgz |=ፔ66ፒ፲ | joquds deu 
| | rer3ue3oa| | | | | | l | |-expPAH| pue eueu [ros 
uorsoxioo go XSTU | | eoueprsqns | eTqeq ጁ53ቼ5ፈ ቫይፔኳ 1 Butpoota | | 


Soil Survey 


| 
Səq-uerp | quezeddy 


[zdy-uec| peuoread|Q'T-T4 
| 


|&ew-AoN| peyozed|0°Z-0'°T 


| | 
| I 
! l 
| | 
| 1 
| | 
| | 
| | 
| | 
| | 
! l 


KeWw-AoON| pəqoSzəd4dl[0:`Z-0'`I 


ung—dag | quezeddy| o ' 


unp-dəs | 3ቀ929933፪10 " ፲-፲ቶ |Aew-zxewl 


“ወ፲ፍ53 FO pue 35 e30u3003 Bag 


S3ueuuresdrpn 
orba 


‘DETZ ΄«πετζ 


S3ueunresdrpa 
ኃፔዱለ፲ 


2ኃፔሟዲጴዜሄ 


'sHIIZ /καοτζ 
‘DOTZ ‘x@OTZ 


sxueqáero 
ττ------ 2፲0ፔ ‘ALOT 


Stee əəsueddeN 
: 4866 


ween ድጀ ἄθττεος 


14086 '#286 ’ν88ς6 


“#096 '#ጋ96 '#896 


ቼቋፍፒወካቫጋ 
ም መ= 256 'uz6 


ubrH|------ MOT |------. KOT 
| | | 

I I | 

| | | 

| | | 
ubtHl------ moT|------ MoT | 
l l l 

| | | 

1 | l 
ubrH|------ Μοπ|------ MOT| 
| | I 

| | | 

| 1 I 

| | | 
"e3eaxepogl----- ubrH| ea3erepog| 
| | | 

| l I 
Μοπ|----- q5rH| Θ3ΕΙΘΡΟΜΙ 
| | | 
`aoT|----- ቫይዝ፳[----- ዛይ፲ፔ፪1 
| | | 
*moT|----- YyStH| əqezəpoNl 
{ | 1 

| | | 
"ej3eaespog|------ AO TI| Θ1ΕΙΘΡΟΜ| 
| | | 
ጴርጋፒ | ----=-፦ AOT|------ MoT | 
i | | 

l | | 

| | | 
"^oT|----- ubtH| ----- ቫይፔ1 
| | | 
*aoT|]---—-- u5rHi----- ቫይፔክ! 
| | | 

| | I 
'e3eazepoy|------ Νο ea3erzepom| 
l | | 
“moT|------ A^OT|------ ΟΤΙ 
| | | 

1 | | 

| | | 

| | | 
ΜΟΠ|------ ΛΟΠ]------ MoT! 
| | | 

| I | 

|. τους | uot Oe | 
93eaouo59| pe3eooun| a3soz3 | 
| | ፒዩፔኋ993641 


uorsoiioo go ዝፍፔክ | | 


414 


eoueprsqns 


sua3uoM| puts | 


| ወፒጻፎ3ን 3535 ubrH I 


penurT4uob5--s3uHOIlV34 YALYM ανν TIOS--`8I ፳፲፪፻5 


| 1 
| 
| 
ኗፒ< | --- j-------- SUON 
| | | | 
| | | | 
| | | | 
| | | | 
ST-O`S| | --- |-~------ 998981 
| | | | 
| | | | 
| | | | 
εἴς | | --- |-------- euoni 
j I J I 
| | | | 
| | | I 
I | | | 
0”9ሩ | | --- |-------- 9681 
| | 1 | 
| | | | 
| | --- |-------- əuoN| 
| | I | 
| | --- |-------- əuonİ 
| | | | 
| | --- |-------- 89681 
1 | I | 
| | | | 
0'9« | | === |-------- euoN| 
| | i | 
0'9ሩ | | --- |-------- euoN| 
| | | | 
| I I | 
| | "ይህ6ፒ oq | | 
T-S'4|axdv-AoN|geraq KIxzƏA|----3uənbəz.] 
| | | | 
----- buoT|----3uenbezga| 
| | | | 
| | | | 
0'9« | | = |-------- euoN| 
I | | ! 
0'9« | | --- )-------- auon| 
| | | l 
| | | | 
l | | | 
| | | | 
0'9« | | --- |-------- euox| 
ust | | l 
38 | l I | 
| | | | ἄποαδι 
uadeg | syquoq| uor3eaznq | ἀἆοαθηβθαα 1|፡=ፔይ6ፒ 
l | | |--«ጩዳ፪1| 
Burpoora | 


joquis deu 
pue oweu ττος 


415 


Oceana County, Michigan 


-Ῥῃεπθρομ! eaeaepowl| 
| 
| 
] 
| 
ubrH|------ ΜΟΊ | 
| 
| 
| 
| 
| 
| 
| 
ubrg|------ OT | 
| 
| 
| 
| 
| 
| 
| 
ηδτη]------ ጸር! 
| 
| 
| 
| 
ubrH|------ ΜΟΊ | 
I 
I 
| 
| 
| 
ubrHl------ nori 
I 
| 
| 
| 
u6TH|------ MOT| 
1 
| 
| 
| 
| 
| Təəqs 


e3ea2uo9| peqeooug]) 


UOTSOIIOO 39 ዝፍፔጃ 


uot zoe 
35021 
Tetzus od 


ur ur 
19391 | TetTatur 
eoueptsqns 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
I 
| 
| 
| 
| 
| 
' 
| 
| 
| 
| 
| 
l 
| 
| 
| 
| 
| 
| 
i 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


oeqg-uep|a3uereddy 


ST« 


εἴς 


οἷς 


oeq-uer | quezeddy|0°S-0° 


| 
| 
| 
Z= = ly eee εις 
| 
| 
| 
| 


| 
ኗፔ-0” 
| 


αἷς 


| 
| 
| 
| 
| 
| 
I 
I 
| 34 


| 
suauoM| Ῥατχ 
| | 
ƏTqe3 2535 ΠΒΤΗ 


ቫ3959 


፳ካ3967፪ 


ቼክ6ኬቨቬፕጳንክቨዕ፡2--88፳ሲ0፲ፔዊጁ8 WXIVM GNV ፲፲05--8፲ ፳፲፳፪5 


`ərqe3a το pue 38 əqouqoosz 885 


Aouenbeig 


--------- Aweot 
Q19Ao0 Apues 
'spou3zordeH 
2T3IV 
--------- Apues 
'spouazo[den 
orTqug 
1»ατες 
Apues 
'spouaaxordeH 
oTqQua 
መ= መ= መመመ መሙ ፍቹ0ዬኛ 
'«dO£Z ’κοοεζ 
“ሃ8052ሮ '«αςζζ 
‘~OGZZ '#ፍክናቿሯ 
Apues 
“spouqazorden 
Sraus 
κ ατα x8gtzz 
Kpues 
'spou3aoideg 
Srqus 
---+IEZZ '»dEZZ 
'«O£2Z '«EZC 
Apues 
“ጩ፡ቫ336፲39፪ 
Όταυα 
----κΌζζζ 'xgZZc 
Apues 
“ጩ6ካ326፡፲58 
orzuda 
---48IZZ2 ΄κατζζ 
'κοτζζ '»«ul22Z 
'«S0ZZ '«dOZc 
“#2305ፎ #ፍ80፪ኛ2 
ToquÁs dew 


pue sueu [ros 


Soil Survey 


'9STq?93 jo pus 4e 930u3003 vag 


| 
ዜ.፡፦፡..፡. | ----- y6tH|----- ubrH| --- | --- ]|une-des|3ueazeddv|o:i-T- |Áey-320|-----3eTz8|  Teuorseooo| u Όττο 
| | | | | | | | | l | | ‘sqstadestpon 
| | | | | | | | | | | | 
ubrg|------ MoT | ------ AoT| --- |  --- |2dw-son|quereddy|¢°e-¢°1T|AeW-3001-----yeTag]  reuorseooo| |----squeumesdtpn 
| | | | 1 | | I | | | | otnby 
| | | | | | | 1 | I | | 
y6tH | -~--- πθτῆι eaexepow| --- | ---  |Aen-aon| quezeddy]o°1-1t+ |ÁAeW-3920|-----3er38| τεποτεεοσο| | ----s3uenbeuuesq 
| | I l I | | | | | | | OTTION 
| | | | | | | | | | 1 | 14052 
| | | | | I | | | | | | 
| | | | | I | | | | | | Apues 
| | | | I | | | | | | 1 “spouazordeu 
I | | | | | | | | | | | orqus 
ubrH| ------ MOT | ------ ^OI| --- | ፦፦፦ | ---ι --- 1 εἴς 1. ፦-- 1 --- |-------- euox| ]------------ κασνζ 
| | | | | | | | | | | | '«OGPZ '#85ቅኛሮ 
| | | | | | i | | | | | '*ሎ8፲»ሮጀ '#ጋ0ቅ2 
| I l | | | | | | | | | 
Θήξεαθρομ|------- MoT|------ Μο. --- | --- | --- | --- | STK | --- | --- |-------- euoxl |----------- Apues 
| I | | | 1 | | | l | | 'εροπγαοτάεη 
| 1 | | | I | | | | | | Ότατν 
1 | } | | | | | | l | | 
'e3e1epog| e3eiepog|------ MOT! --- | --- | --- | --- | «τς | --- | --- |-------- ƏuoN| |----------- AueoT 
| 1 | | | | | | | I | | ἆθλο Ápues 
| | | | | | 1 | | | | | ‘spoyzz0 den 
| | I | | | 1 | | | | | οτστν 
I | | | | | | | | | | | ¥OGEZ 
I | | | | | | | | | | | 
`əqəzəpoN|------ moT|--~---- MoT] --- | “== | ==> | --- | ዩ፲ና | esse odd -=፦ [-------- ΘΠΟΝ! |----------- Apues 
| I | I | [ | | I | | | 'spou3aordeg 
l I I | | | | | | | | | ST3TV 
| | 1 | | | | | | | | | 
'e3eaepoW| 83539ሠ9፤ሀ፪|--------- µοπι --- | --- | --- | --- | St< | --- | --- |-------- ƏuoN| | ----------- ἅπεοτ 
| | | | I | | | | | | | ጋወል6ዕ Ápues 
| | j | | | | I | | | | 'spou3aorden 
l | | | | | | | | | I | Srsrv 
| | | | | | | | 1 | | Í :ፍ88፳ጆ 
| | 1 | | | | | I | | 1 
"uybrH|------ Μοπ|------ μοπί ==> | -- 1 --- | --- | Gt< | --- | --- |-------- euoN| |---------- Apues 
| | | | | | | | i | | | 'spoq3a1ordeg 
| | | | | | | | | | I l SrTaus 
| | | | | | | | | | 1 | 
"e3eQiepow| Θ3ΕχάθΘροµ|------ AoT| --- | --- J --- | --- | οτε | === 1] AR |-------- euoN| |---------- KureoT 
| | | | | | I l | | | 1 zeao Kpues 
| | | | | | | | | | | | !*spouqazordeH 
| | | | | | | | | | | | οτατν 
| | | | | I | [ | | | | ieHEEZ 'καεεζ 
| | l I | 1 | 1 | | | | '‹#2፪፪፪ ‘MEET 
| | I Me uos | I; |] | | | | 
| l | ur | ur | | | 38 | | l | | 
| ፒ9538 | ህዕ፲3=55 | | | l | | | | | dnozb| 
ወን9229931 pe3eooun| ysorz | τελος | τετλτατ| suauoN| Ppurx | yaded | suauoW| uoraeznq | ዲጋህ8ክጅወ38 |=ፔይ6ፒ | ToquÁs deu 
l Irerquəqoal | | | | | | [ | -oapAg| pue eueu TTOS 
uorsoaaioo 39 χ5τὰ | ! eoueprsqns I eTqe3 zeqem ubTH | βυτροοτᾶ | | 


416 


penurquop--SugulVu3 88358 ANV TIIOS--' 8T πΊανα 


417 


Oceana County, Michigan 


‘qrun deu əuq το sotystzeqoereyo zoTAeyeq pue ποτητβοᾶσοο 3፡03 run deu ayy jo uotadtzosep ees x 


penuraquo2--SSHOlVX4 UPLYM ANW 'IIOS--'8T TINI 


| 
| orne 
| 


| | | 
| | | | I 
| | | 1 ] | | 'S4sT1desTpeW 
'e3exepoy|----- ubrHI----- ቫይፔቨ] --፦ | ---  |unge-deg}juezeddy|o'1-t+ | ==> | --- ]-------- euoN| q |--------------- z8z 
| | | | | | | | | ] l | 
| | | | | t | | | | | | 2ፔ5ዳሯ 
| | | | | | | | | | | | ‘sqstades tpay 
ybtH | ----- ubTH| ----- ubrH| --- |  ---  |unp-deg|juezeddy|g°1t-T+ | ፦-- | SaN euoN| 0. |--------------- ፔ82 
| | | | | | | I I l | | 
6382890711] ----- ubrH|----- ubrH| --- | --- ]|unp-deg|3uexreddy|o'r-r4 | --- 1 --- |-------- suoN| a |-------- STOSO3STH 
| | | ' | | | 1 I | | | 
--- | --- |----- ቫይፔ፪]| --- | --- ]eeg-uep|3uexeddv|g't-T4 | --- | === |-------- 99981 a |---------- squonby 
| | | | | | | | | | | | :#082 
| | | | | | | | | | l \ 
| | | | | | ] | | | | |“ዉመዕንፒ =ወል6 Apues 
| | | | | | | | | | | | ‘sTTonbetdeg 
i | | | | | | | | | | | ኃፔ4ዳኒ 
MOT| ƏqezəpoW|----- ubrH| --- | --- ]|&ew-aoN|3uexeddv|o'r-T4 | --- | --- |-------- əuoN| q |[--------------κτιζ 
| | l | | | | | | | | | 
| | | | | I | | | | | | $3uenbeuurmsg - 
| | | | | | | 1 | | I | OTIION 
ubtH| ----- ubrH| «3529893481. --- | --- |Aep-aon| quezeddy|/o°1-1T+ | --- | --- |-------- əuoN| a |-------------- x£LZ 
| | | | | | | | | | I | 
| | | | | | | | | | I | Apues 
| | | | | | | | | | I | ‘sponbetdeq ordÁz 
yStH| eaezxepow| ƏPIƏPON) --- | --- |Aen-aon|quezeddy|¢°1-T+ | --- | --- |-------- 999081 q Ι-------------- ασιιζ 
\ | | | | | | | ] | | | 
| | | 1 | | | I | | | | ፍኋ:9666283፲5በ 
| | 1 | | | | 1 | | | | otnby 
ybta| ------ ‘MoT | ------ µοπι --- | --- |Aew-aon| quezeddy|¢*¢-¢°T! --- | --- ]-------- euox| ν |------------- xX£92 
| | | | | | | | | | 1 | 
| | I | | | | | | | | | ህፔ93።3290 ‘pues 
| | | | | | | | | | | | ‘sponbe {deg 
| | | | | | | | | | | | Όταον 
"ubrH|----- ubrH| əqezəpom| --- | ---  |]:ጧር-3901 399283፲፪|5'2-5'ዐ01 “>> | --- |-------- euoN| D |------------- xVz9Z 
l 1 I ede $t | |. .: |] | | I | 
| | I ur | ur l | | 38 | | | | | 
| 159515 | uoy | | | | I l t | | ἄποᾶθι 
θ19αουοῦ| pe3eooun| 356011 | ፒፍ35፡ | TeraruI| suquow] Puru | uaded | squauow| uoraeang | Aouenbezg |OTHeT | ToquAs deu 
| | reraue3oal| | | | l | | | |-925:8|. pue eweu tros 
uorsoiioo 1ο JSTE | | soueptsqns | erqea 3935 YTH l Sutpoota l | 


418 Soil Survey 


TABLE 19.--CLASSIFICATION OF THE SOILS 


| 
Soil name | Family or higher taxonomic class 
| 
| 
| 
Adrian-------------------- | Sandy or sandy-skeletal, mixed, euic, mesic Terric Medisaprists 
Aeric Haplaquods, sandy, | 
ortstein----------------- | Sandy, mixed, mesic, ortstein Aeric Haploquods 


Alfic Haplorthods, sandy | Sandy, mixed, mesic Alfic Haplorthods 

Alfic Haplorthods, sandy | . 

over loamy---------- --| Sandy over loamy, mixed, mesic Alfic Haplorthods 
-| Mixed, mesic Aquic Udipsamments 

Mixed, mesic Aquic Udipsamments 

Coarse-loamy, mixed, mesic Typic Hapludalfs 
Aquents 

Mixed, mesic Aquic Udipsamments 

Mixed, mesic Argic Udipsamments 

Sandy over clayey, mixed, mesic Alfic Epiaquods 
Coarse-loamy, mixed, mesic Psammentic Hapludalfs 
Sandy, mixed, mesic Entic Haplorthods 

Fine, illitic, mesic Typic Endoaquolls 
Fine-loamy, mixed, mesic Aeric Ochraqualfs 

Euic, mesic Typic Medisaprists 


Chelsea------------------- | Mixed, mesic Argic Udipsamments 
Claybanks Fine, mixed, mesic Haplic Glossudalfs 
Cohoctah------------------ Coarse-loamy, mixed, mesic Fluvaquentic Haplaquolls 


Mixed, mesic Argic Udipsamments 

Sandy, mixed, mesic Oxyaquic Haplorthods 

Fine, illitic, mesic Aeric Ochraqualfs 
Coarse-loamy, mixed, mesic Aquollic Hapludalfs 


Entic Haplorthods, sandy | Sandy, mixed, mesic Entic Haplorthods 
Epworth------------------- Sandy, siliceous, mesic Entic Haplorthods 
Fern-------- Sandy over loamy, mixed, mesic Psammentic Argiudolls 
Freesoil---- Coarse-loamy, mixed, mesic Aquic Eutrochrepts 
Glendora---- Mixed, mesic Mollic Psammaquents 
Gowdy--------------------- Clayey, mixed, mesic Arenic Glossudalfs 
Granby-------------------- | Sandy, mixed, mesic Typic Haplaquolls 
Grattan------- መመመመሙመመመመ መመመ | Sandy, mixed, mesic Entic Haplorthods 
Histosols----------------- | Histosols . 
Houghton------------------ | Euic, mesic Typic Medisaprists 
Hoytville----------------- | Fine, illitic, mesic Mollic Ochraqualfs 
Ithaca-------------------- | Fine, mixed, mesic Aquic Glossudalfs 

Sandy, mixed, mesic, ortstein Aeric Haplaquods 
Kerston------------------- Euic, mesic Fluvaquentic Medisaprists 
Kingsville---------------- Mixed, mesic Mollic Psammaquents 
Lamson------- Coarse-loamy, mixed, nonacid, mesic Aeric Haplaquepts 
Marlette----- Fine-loamy, mixed, mesic Haplic Glossudalfs 
Martisco----- Fine-silty, carbonatic, mesic Histic Humaquepts 
Medisaprists Medisaprists 
Mollic Psammaquents------- | Mixed, mesic Mollic Psammaquents 
Napoleon Dysic, mesic Typic Medihemists 
Nappanee-- Fine, illitic, mesic Aeric Ochraqualfs 
Nordhouse- Mesic, uncoated Spodic Quartzipsamments 
Okee---------------------- Loamy, mixed, mesic Arenic Hapludalfs 
Palms--------------------- | Loamy, mixed, euic, mesic Terric Medisaprists 
Perrinton----------------- | Fine, mixed, mesic Haplic Glossudalfs 
Pipestone----------------- | Sandy, mixed, mesic Entic Haplaquods 
Plainfield---- Mixed, mesic Typic Udipsamments 
Psammaquents-------------- Psammaquents 
Quartzipsamments---------- | Quartzipsamments 
Remus--------------------- | Fine-loamy, mixed, mesic Haplic Glossudalfs 
SaugatuQgk----------------- | Sandy, mixed, mesic, ortstein Aeric Haplaquods 


Scallay------------------- | Fine-loamy over sandy or sandy-skeletal, mixed, mesic Haplic Glossudalfs 
Sickles | Sandy over clayey, mixed, nonacid, mesic Mollic Haplaquents 

| Fine-loamy, mixed, mesic Fluvaquentic Haplaquolls 
Spinks-------------------- | Sandy, mixed, mesic Psammentic Hapludalfs 
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| 
Soil name | Family or higher taxonomic class 
| 
| 
Tekenink------------------ | Coarse-loamy, mixed, mesic Typic Glossudalfs 
Thetford------------------ | Sandy, mixed, mesic Psammaquentic Hapludalfs 


Toogood--- 


Typic Haplaquods, sandy--- 
Typic Haplaquolls, sandy 
over loamy--------------- 


Typic Udip 


samments-------- 


Udipsamments-------------- 


Udorthents 


Sandy, mixed, mesic Arenic Eutrochrepts 
Sandy, mixed, mesic Typic Haplaquods 


Sandy over loamy, mixed, mesic Typic Haplaquolls 
Mixed, mesic Typic Udipsamments 

Udipsamments 

Udorthents 


Interpretive Groups 
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INTERPRETIVE GROUPS 


(Dashes indicate that the soil was not assigned to the interpretive group) 


Map symbol I ] | Woodland | Michigan 
and } Land | Prime l ordination | soil 
soil name |capability | farmland | symbol | management group 
| | | | 
| | | | 
10B------------------- | IIe | Yes | 4A ] 1.55 
Perrinton | I | | 
| | | | 
10C------------------- I IIIe | --- | 4A | 1.58 
Perrinton | | | | 
| | | | 
10p------------------- | Ive | mem | 4A | 1.5a 
Perrinton | | | | 
| | | | 
10g------------------- | vite | === | 48 ] 1.58 
Perrinton | | | | 
| | { | 
11A------------------- | Ile | Yes* I aw | 1.5b 
Ithaca | | | | 
| | | | 
12------------ -------- | IIIw | Yes* | 48 | 1.5c 
Bono | | | | 
| | | | 
13B------------------ -| το | Yes | 3እ | 1.58 
Marlette | | | 1 
| | | | 
13ς------------------- | IIIe | --- | 3እ | 1.5a 
Marlette | | | | 
: | | | | 
13D------------------- | Ive | “=> | 3እ | 1.58 
Marlette | | | | 
| | | | 
14B------------------- | IIe | Yes* | 48 | 1.5b 
Capac | | | | 
| J | | 
16B------------------- | Ile | Yes | 3A | 2.58 
Renus | | | | 
| | | | 
16C----- ------ -------- | IIIe | --- | 3እ | 2.58 
Remus | | | | 
| | | | 
16D------------ መመመሙመ-- | Ive | me | 3እ | 2.55 
Remus | | | ] 
| | | | 
17B---------- ---------] IIe | Yes | | 
Marlette--------- ----| | | 3እ | 1.55 
Fern-------------- ap ae l I I 4s | 4/2a 
| I | | 
170-----~------------- | 3338 | --- | | 
Marlette------------- | | l 3A I 1.5a 
Fern----------------- | | l 4s | 4/2a 
| | | | 
17D------------------- | Ive | === | | 
Marlette | | | 3እ | 1.58 
Fern----------------- | | | 45 | 4/28 
| | | | 
18B------------------- | IIIs | --- | | 
| | 4A | 4a 
| | 3እ | 4/1a 
I | | 
------------------- | Ile l --- | | 
----------- I | | 4A | 45 
---------------- | | | 3A | 4/1a 
I | | 


See footnotes at end of table. 
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Map symbol | 
and | Land 
soil name |capability 


IIe 


IIIe 


IVe 


IIIw 


IIIe 


IVe 


IIIw 


Vw 


IIIe 


IVe 


IVe 


------------------- |  VIIe 


IIIw 


IIIw 


IIIe 


IIIe 


See footnotes at end of table. 
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3R 
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28 
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4/1a 


4/1b 


4/c 


4/1a 
1.5a 


4/1a 
1.5a 


4/1a 
1.5a 


4/1a 
1.5a 


4/1b 
1.5b 


4/1b 
1.5b 


4/2a 


4/2a 
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INTERPRETIVE GROUPS--Continued 


Map symbol J 
and | Land 
soil name 


| capability 


IIIw 


IIe 


IIIe 


IVe 


IIw 


IVw 


IIIs 


IIIe 


VIIe 


VIIe 


IVs 


VIs 


------------------- | ντα 


IIIS 


See footnotes at end of table. 
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INTERPRETIVE GROUPS--Continued 


| Land 
|capability 


| Ive 


| ντιο 


| IIIS 


| IITe 


| IVe 


| VIIe 


IIIw 


IIIs 


| IIIe 


| IVe 


Spinks---- 
Benona--------------- 


Grattan 


See footnotes at end of table. 
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soil 
Management group 


4a 
2.5a 
4/28 


4a 
2.5a 
4/2a 


4a 
2.5a 
4/2a 
48 
48 
48 


48 


40 


qa 
5a 


4a 
5a 


4a 
5a 


48 
5a 


48 
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5a 
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INTERPRETIVE GROUPS--Continued 


Map symbol | | | Woodland | Michigan 
and | Land | Prime | ordination | soil 
soil name {capability | farmland I symbol | management group 
| | | | 
| | | | 
49B3------------------ | VIIs | --- ! 95 | 5.35 
Grattan l | | | 
| | | | 
49C---------- --------- | ντα | --- | 95 | 5.35 
Grattan { | | | 
| | | | 
49C3---------.-------- | VIIa | --- I 9s | 5.38 
Grattan | | | 1 
| | | I 
49E------------------- | VIIs J --- [ 98 | 5.35 
Grattan | | I | 
| | | | 
49F------------------- | VIIs | --- | 98 | 5.35 
Grattan | | | | 
| | | | 
BÜB------------------- | IVs | --- | 4s | 55 
Covert | | | | 
I | | I 
51B---~-------~------- | IVw | --- | 38 | 5b 
Pipestone | | | | 
| | | | 
Bg-------------------- | IVw I === | 28 | 5c 
Granby | | | | 
| | | | 
53B------------------- | ሃ፲5 | --- | 9s | 5/25 
Grattan | | | | 
1 | | | 
53C------------------- | ντα I --- | 95 | 5/2a 
Grattan | | | | 
| | | | 
1.1.) | IVs | === J 3s | 5a 
Benona I | | | 
| | | | 
56C------------------- | vis | --- | 35 | Sa 
Benona | | | | 
| | | | 
56E------------- ------ | VIIs | aos I 3R ] 5a 
Benona | | | | 
| | | I 
57C------------------- | VIIs | መ I 4s | 5.75 
Nordhouse | | | | 
| | | | 
57F----- -------------- | VIIs | --- I 4R | 5.78 
Nordhouse | | | | 
| | | | 
58-----------------.-- | vw | --- | Sw | 5c 
Kingsville | [ I | 
| | | | 
59B------------------- | 298 l === | 4s | 55 
Benona | | | | 
| | | | 
59C------~-------~---- | ντε | መ= | 45 | 55 
Benona | | f | 
| | | | 
59E------------------- | ህ፲፲8 | SS | 48 | 5a 
Benona | | | | 
| | | | 
60B------------------- | IVs | --~ | 25 | 5a 
Coloma | | | | 
| | | 


See footnotes at end of table. 
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Map symbol | 
and | Land 
soil name {capability 
| 
| 
60c------------------- | ντα 
Coloma | 
| 
60E------------------- | VIIs 
Coloma | 
| 
61B------------------- | IIIs 
Epworth | 
| 
Εις------------------- | Ive 
Epworth I 
| 
61E------------------- I ντο 
Epworth | 
| 
62B------------------- | IVs 
Plainfield | 
| 
62C------------------- | VIIs 
Plainfield 
| 
65-------------------- |  IIIw 
Sloan 
! 
Bf emere itm mei መመ 8.8 ባሩ | Vw 
Cohoctah 
| 
69--------------.----- |  IIIw 
Algansee 
| 
70-------------------- | VIw 
Glendora 
| 
Ji-------------------- | Vw 
Houghton and Carlisle| 
| 
72-------------------- |. Vw 
Adrian 
| 
Ἴβ-------------------- | Vw 
Palms | 
| 
75-------------------- |. Vw 
Martisco | 
| 
T77-------------------- |  VIw 
Napoleon | 
| 
83. | 
Histosols and Aquents| 
| 
84F. i 
Dune land- | 
Quartzipsamments- | 
Psammaquents | 
| 
85F. | 
Udorthents- | 
Quartzipsamments | 
| 


See footnotes at 


end of table. 
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89A. 
Udorthents 


Pits, sand and gravel 


Nappanee-- 
Hoytville------------ 


See footnotes at end of table. 
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Map symbol 
and 
soil name 


Entic Haplorthods, 


223D------------------ 
Entic Haplorthods, 


Entic Haplorthods, 


See footnotes at end of table. 


INTERPRETIVE GROUPS--Continued 


| 
I Land 
| capability 


| VIIs 
| VIIs 


{ VIIs 
| ሆ፲፲8 


| VIIs 


| VIIs 


| ντε 


| VIIS 


| VIIa 


| VIIS 


l 
| 
| 


Prime 
farmland 
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Michigan 
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Soil Survey 


Oceana County, Michigan 431 


INTERPRETIVE GROUPS~-Continued 


Map symbol l | | Woodland I Michigan 
and I Land | Prime | ordination | soil 
soil name [capability | farmland | symbol | management group 
: | | | | 
| | | | 
231B------------------ | vis | --- I | 
Entic Haplorthods, | | | | 
sandy---------------- I | | 4s | 5.3a 
| | | | 
Alfic Haplorthods, | | | | 
sandy over loamy----- | | | 58 | 5.25 
| | | | 
233B------------------ | IIIs | --- | | 
Alfic Haplorthods, | | | | 
sandy over loamy----- | | | 55 l 5.2a 
| | | | 
Entic Haplorthods, | | | | 
sandy---------------- | | | 45 | 5.35 
| | | ! 
233Cc------------------ | ive | --- | | 
Alfic Haplorthods, | | | | 
sandy over loamy----- 1 | | 58 | 5.2a 
| | l | 
Entic Haplorthods, | | | | 
sandy---------------- | | | 45 | 5.3a 
l | I | 
2335------------------ | ντο | --- | | 
Alfic Haplorthods, | | | | 
sandy over loamy----- | | | 55 | 5.28 
| | | | 
Entic Haplorthods, | | | | 
sandy---------------- | | I 4R I 5.3a 
| | | | 
233E------------------ |  VIIe | === | | 
Alfic Haplorthods, l 1 | | 
sandy over loamy----- | | | 5R 1 5.25 
| | | | 
Entic Haplorthods, | | | | 
sandy---------------- | | | 48 I 5.3a 
| | | | 
235B-~---------------- | IIIs I --- | | 
Alfic Haplorthods, | | | | 
sandy over loamy----- | | | 58 | 5.25 
| I | | 
Alfic Haplorthods, | | | | 
sandy---------------- | | | 38 | 5.35 
| | | | 
235C-------------.---- | Ive | --- | | 
Alfic Haplorthods, | | | | 
sandy over loamy----- | | | 58 | 5.28 
| | | | 
Alfic Haplorthods, I i | | 
sandy---------------- | | | 38 | 5.38 
| | | | 
240C--------------.--- | Vis | --- | 55 | 55 
Entic Haplorthods, | | | | 
sandy | ] 1 | 
| | | I 
241B------------~----- | IVs | --- | 55 | 5a 
Entic Haplorthods, | | | | 
sandy ] | I | 
| | | 1 
245B------------------ | ፲ሆይ | --- | 58 I 5/28 
Entic Haplorthods, | | | | 
sandy | | | | 
| | l | 


See footnotes at end of table. 


432 


Mollic Haplaquolls, I 
sandy over loamy | 


Medisaprists, euic | 


Map symbol | | | 

and I Land | Prime | 

soil name |capability | farmland | 

| | | 

| | | 

245C------------------ I VIs | መመ | 

Entic Haplorthods, | | | 

sandy | | | 

| | | 

248D------------------ | VIIs I --- I 

Entic Haplorthods, | | { 

sandy | | | 

| | | 

250------------------- | Vw | --- | 

Mollic Psammaquents-- | I | 
Aquic Udipsamments---| [ 
Medisaprists, euic---| | 

| | | 

262A------------------ | Vw | --- | 

Aeric Haplaquods, | | I 

sandy, ortstein | | | 

| | | 

263A------------------ | Ivs | መመመ | 

Aquic Udipsamments | | | 

| | | 

272----------~--------~ | VIw | --- | 

Typic Haplaquods, | I | 

sandy | I [ 

| I | 

2}β------------------- | Vw l --- | 

Mollic Psammaquents | | | 

| | | 

274-------—----2--72--94 | Vw I መ= | 

| | 

| | 

| | 

| | 

| | 

1 | 

| | 

| | 

| | 

| | 

| | 

| I 


* Where drained. 
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5/28 


5b-h 


5c 


M/5c 


** Where drained and either protected from flooding or not frequently flooded 


during the growing season. 
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Accessibility Statement 


This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-FT C@ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 
usda.gov/locator/app. 


Nondiscrimination Statement 


Nondiscrimination Policy 


The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual’s income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities.) 


To File an Employment Complaint 


If you wish to file an employment complaint, you must contact your agency’s EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 
found online at http://www.ascr.usda.gov/complaint_filing_file.html. 


To File a Program Complaint 


If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda. 
gov/complaint filing cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 
intake@usda.gov. 


Persons with Disabilities 


If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 


program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 


Supplemental Nutrition Assistance Program 


For additional information dealing with Supplemental Nutrition Assistance Program 
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which 
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov. 


usda.gov/33085.wba). 


All Other Inquiries 
For information not pertaining to civil rights, please refer to the listing of the USDA 


Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba). 


SOIL LEGEND* 


AREAS OF NEARLY LEVEL TO VERY STEEP, MODERATELY WELL DRAINED 
TO EXCESSIVELY DRAINED SOILS AND AREAS OF DUNE LAND 


Epworth—Dune land—Nordhouse Association 


Typic Udipsamments-Entic Haplorthods, sandy Association 


AREAS OF NEARLY LEVEL TO VERY STEEP, EXCESSIVELY DRAINED, 
MODERATELY WELL DRAINED, AND POORLY DRAINED SOILS 


Plainfield—Coloma-—Grattan Association 
Grattan—Covert—Granby Association 


Michigan 


AREAS OF NEARLY LEVEL TO VERY STEEP, 
EXCESSIVELY DRAINED AND WELL DRAINED SOILS 


Benona-Spinks-Grattan Association 
Spinks-Remus-Fern Association 


Entic Haplorthods, sandy—Alfic Haplorthods, sandy Association 


AREAS OF NEARLY LEVEL TO STEEP, WELL DRAINED, 
SOMEWHAT POORLY DRAINED, AND VERY POORLY DRAINED SOILS 


Claybanks—Nappanee—Hoytville Association 


Perrinton—Gowdy-—Ithaca Association 


BEBBS ^ 
Nal ef i) Sy 


AREAS OF NEARLY LEVEL, VERY POORLY DRAINED AND POORLY DRAINED SOILS 


Ni" 


Houghton-Kerston- Carlisle Association 


` 


Medisaprists, euic-Typic Haplaquolls, sandy over 
loamy-Mollic Psammaquents Association 


25 
458 8፡)) 


* The units on this legend are described in the text 
under the heading "General Soil Map Units". 
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GENERAL SOIL MAP 
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Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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OCEANA COUNTY, MICHIGAN 
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SECTIONALIZED 
TOWNSHIP 


MICHIGAN DEPARTMENT OF AGRICULTURE 
MICHIGAN AGRICULTURAL EXPERIMENT STATION 
COOPERATIVE EXTENSION SERVICE 

MICHIGAN TECHNOLOGICAL UNIVERSITY 


UNITED STATES DEPARTMENT OF AGRICULTURE 


NATURAL RESOURCES CONSERVATION SERVICE OCEANA COUNTY, MICHIGAN 


SOIL LEGEND 


Map symbols consist of numbers or a combination of numbers and letters. The initial numbers represent the kind of 
soil. A capital letter following these numbers indicates the class of slope. Symbols without a slope letter are for 
nearly level soils or miscellaneous areas. A final number of 3 following the slope indicates that the soil is severely 
eroded. Mapping unit numbers from 210B through 282 are in the Manistee National Forest. 


NAME 


Perrinton loam, 2 to 6 percent slopes 

Perrinton loam, 6 to 12 percent slopes 

Perrinton loam, 12 to 18 percent slopes 

Perrinton loam, 18 to 35 percent slopes 

Ithaca loam, 0 to 3 percent slopes 

Bono silt loam 

Marlette fine sandy loam, 2 to 6 percent slopes 
Mariette fine sandy loam, 6 to 12 percent slopes 
Marlette fine sandy loam, 12 to 18 percent slopes 
Capac fine sandy loam, 0 to 4 percent slopes 
Remus fine sandy loam, 1 to 6 percent slopes 
Remus fine sandy loam, 6 to 12 percent slopes 
Remus fine sandy loam, 12 to 18 percent slopes 
Marlette-Fern complex, 0 to 6 percent slopes 
Marlette-Fern complex, 6 to 12 percent slopes 
Marlette-Fern complex, 12 to 18 percent slopes 
Spinks-Gowdy loamy fine sands, 0 to 6 percent slopes 
Spinks-Gowdy loamy fine sands, 6 to 12 percent slopes 
Spinks-Gowdy loamy fine sands, 12 to 18 percent slopes 
Arkport-Chelsea complex, 0 to 6 percent slopes 
Arkport-Chelsea complex, 6 to 12 percent slopes 
Arkport-Chelsea complex, 12 to 18 percent slopes 
Freesoil loamy very fine sand, 0 to 3 percent slopes 
Gowdy loamy fine sand, 1 to 6 percent slopes 
Gowdy loamy fine sand, 6 to 12 percent slopes 
Arkona loamy fine sand, 0 to 3 percent slopes 
Sickles loamy sand 

Gowdy-Perrinton complex, 1 to 6 percent slopes 
Gowdy-Perrinton complex, 6 to 12 percent slopes 
Gowdy-Perrinton complex, 12 to 18 percent slopes 
Gowdy-Perrinton complex, 18 to 35 percent slopes 


SYMBOL 


NAME 


Sloan silt loam, frequently flooded 

Cohoctah fine sandy loam, occasionally flooded 
Algansee loamy fine sand, occasionally flooded 
Glendora mucky loamy fine sand, frequently flooded 
Houghton and Carlisle soils 


Adrian muck 
Palms muck 
Martisco muck 
Napoleon muck 


Histosols and Aquents, ponded 

Dune land-Quartzipsamments-Psammaquents complex, nearly level to steep 
Udorthents-Quartzipsamments complex, very steep 

Dune land-Quartzipsamments complex, rolling to very steep 


Beaches 


Udipsamments, nearly level 


Udorthents, nearly 


level 


Pits, sand and gravel 


Chelsea fine sand, 
Chelsea fine sand, 


0 to 6 percent slopes 
6 to 12 percent slopes 


Spinks-Tekenink loamy fine sands, 0 to 6 percent slopes 
Spinks-Tekenink loamy fine sands, 6 to 12 percent slopes 
Spinks-Tekenink loamy fine sands, 12 to 18 percent slopes 
Spinks-Tekenink loamy fine sands, 18 to 35 percent slopes 
Kerston and Carlisle mucks, frequently flooded 
Spinks-Scalley complex, 0 to 6 percent slopes 
Spinks-Scalley complex, 6 to 12 percent slopes 
Spinks-Scalley complex, 12 to 18 percent slopes 
Nappanee-Hoytville silt loams, 0 to 4 percent slopes 
Nappanee silt loam, 0 to 4 percent slopes 

Claybanks silt loam, 1 to 6 percent slopes 

Claybanks silt loam, 6 to 12 percent slopes 


BOUNDARIES 
National, state, or province 
County or parish 
Minor civil division 


Reservation (national forest or park, state 
forest or park, and large airport) 


Land grant 
Limit of soil survey (label) 


Field sheet matchline and neatline 
AD HOC BOUNDARY (label) 


Small airport, airfield, park, oilfield, 
cemetery, Cut and Fill 


STATE COORDINATE TICK 
1 890 000 FEET 


LAND DIVISION CORNER 
(sections and land grants) 


CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


CULTURAL FEATURES 
MISCELLANEOUS CULTURAL FEATURES 


Farmstead, house (omit in urban area) 


= 

(occupied) 

Church š 
š 


School 
Indian mound (label) AG 


Located object (label) ° Tower 


Tank (label) e 9 
à 


Wells, oil or gas À 


Windmill x 


Kitchen midden የገ 


WATER FEATURES 


SPECIAL SYMBOLS FOR 


SOIL SURVEY 

SOIL DELINEATIONS AND SYMBOLS 
ESCARPMENTS 

Bedrock (points down slope) 

Other than bedrock (points down slope) 
SHORT STEEP SLOPE 
GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE (normally not shown) 
MISCELLANEOUS 

Blowout 

Clay spot 

Gravelly spot 


Gumbo, slick or scabby spot (sodic) 


VVVVVVV 


YYrr ryryryrry 


Arkona-Ithaca complex, 0 to 3 percent slopes 
Arkona-Del Rey complex, 0 to 4 percent slopes 
Fern loamy fine sand, 0 to 6 percent slopes 

Fern loamy fine sand, 6 to 12 percent slopes 

Fern loamy fine sand, 12 to 18 percent slopes 
Dixboro loamy very fine sand, 0 to 3 percent slopes 
Lamson muck 

Alvin-Spinks complex, 0 to 6 percent slopes 
Alvin-Spinks complex, 6 to 12 percent slopes 
Alvin-Spinks complex, 12 to 18 percent slopes 

Del Rey silt loam, 0 to 3 percent slopes 

Altmar loamy fine sand, 0 to 3 percent slopes 
Spinks-Okee complex, 0 to 6 percent slopes Entic Haplorthods, sandy, steep and very steep 

Spinks-Okee complex, 6 to 12 percent slopes Entic Haplorthods, sandy, coarse-loamy banded substratum, nearly level and 

Spinks-Okee complex, 12 to 18 percent slopes undulating Interstate 
Spinks-Okee complex, 18 to 35 percent slopes Entic Haplorthods, sandy, coarse-loamy banded substratum, rolling 
Coloma-Toogood complex, 0 to 6 percent slopes Entic Haplorthods, sandy, coarse-loamy banded substratum, hilly 
Coloma-Toogood complex, 6 to 12 percent slopes Entic Haplorthods, sandy, coarse-loamy banded substratum, steep and very 
Coloma-Toogood complex, 12 to 18 percent slopes steep 

Granby mucky loamy sand, gravelly substratum Entic Haplorthods, sandy, very deep water table, nearly level and undulating State 
Spinks-Remus-Fern complex, 0 to 6 percent slopes Entic Haplorthods, sandy, very deep water table, rolling 

Spinks-Remus-Fern complex, 6 to 12 percent slopes Entic Haplorthods, sandy, fine-loamy banded substratum, nearly level and 

Spinks-Remus-Fern complex, 12 to 18 percent slopes undulating Other 
Spinks-Remus-Fern complex, 18 to 35 percent slopes Entic Haplorthods, sandy, fine-loamy banded substratum, rolling 

Spinks loamy fine sand, 0 to 6 percent slopes Entic Haplorthods, sandy, fine-loamy banded substratum, hilly 

Spinks loamy fine sand, 6 to 12 percent slopes Entic Haplorthods, sandy, fine-loamy banded substratum, steep and very steep 
Spinks loamy fine sand, 12 to 18 percent slopes Entic Haplorthods, sandy, deep water table, nearly level and 

Spinks loamy fine sand, 18 to 35 percent slopes undulating 

Thetford loamy fine sand, 0 to 4 percent slopes Entic Haplorthods, sandy, loamy substratum, nearly level and undulating 
Spinks-Benona complex, 0 to 6 percent slopes Entic Haplorthods, sandy, loamy substratum, rolling 

Spinks-Benona complex, 6 to 12 percent slopes Entic Haplorthods, sandy, loamy substratum, hilly 

Spinks-Benona complex, 12 to 18 percent slopes Entic Haplorthods, sandy, calcareous substratum, nearly level and undulating 
Spinks-benona complex, 18 to 35 percent slopes Entic Haplorthods, sandy, calcareous substratum, rolling 

Spinks-Benona complex, 35 to 70 percent slopes Entic Haplorthods, sandy, calcareous substratum, hilly 

Grattan sand, dark subsoil, 0 to 6 percent slopes Entic Haplorthods, sandy, calcareous substratum, steep and very steep FENCE (normally not shown) P 
Saugatuck-Jebavy complex. 0 to 3 percent slopes Entic Haplorthods, sandy-Alfic Haplorthods, sandy over loamy complex, nearly Spring 
Grattan sand, 0 to 6 percent slopes level and undulating LEVEES 

Grattan sand, 0 to 6 percent slopes, severely eroded Alfic Haplorthods, sandy over loamy-Entic Haplorthods, sandy complex, nearly 
Grattan sand, 6 to 18 percent slopes level and undulating 

Grattan sand, 6 to 18 percent slopes, severely eroded Alfic Haplorthods, sandy over loamy-Entic Haplorthods, sandy complex, rolling 
Grattan sand, 18 to 35 percent slopes Alfic Haplorthods, sandy over loamy-Entic Haplorthods, sandy complex, hilly 
Grattan sand, 35 to 70 percent slopes Alfic Haplorthods, sandy over loamy-Entic Haplorthods, sandy complex, steep With road 
Covert sand, 0 to 6 percent slopes and very steep "= 

Pipestone fine sand, 0 to 4 percent slopes Alfic Haplorthods, sandy over loamy-Alfic Haplorthods, sandy complex, nearly Wet spot 
Granby sand level and undulating With railroad 

Grattan sand, loamy substratum, 0 to 6 percent slopes Alfic Haplorthods, sandy over loamy-Alfic Haplorthods, sandy complex, rolling 

Grattan sand, loamy substratum, 6 to 12 percent slopes Entic Haplorthods, sandy, dark subsoil, rolling 

Benona sand, deep banded, 0 to 6 percent slopes Entic Haplorthods, sandy, dark subsoil, banded substratum, nearly level and DAMS 

Benona sand, deep banded, 6 to 18 percent slopes undulating 

Benona sand, deep banded, 18 to 35 percent slopes Entic Haplorthods, sandy, dark subsoil, loamy substratum, nearly level and 
Nordhouse fine sand, 3 to 18 percent slopes undulating 

Nordhouse fine sand, 18 to 75 percent slopes Entic Haplorthods, sandy, dark subsoil, loamy substratum, rolling 
Kingsville mucky sand Entic Haplorthods, sandy, dark subsoil, loamy substratum, hilly Medium or Small 

Benona sand, 0 to 6 percent slopes Mollic Psammaquents-Aquic Udipsamments-Medisaprists, euic complex, (Named where applicable) 
Benona sand, 6 to 18 percent slopes occasionally flooded 

Benona sand, 18 to 35 percent slopes Aeric Haplaquods, sandy, ortstein, nearly level PITS 

Coloma sand, 0 to 6 percent slopes Aquic Udipsamments, nearly level 
Coloma sand, 6 to 18 percent slopes Typic Haplaquods, sandy 

Coloma sand, 18 to 35 percent slopes Mollic Psammaquents 

Epworth fine sand, 0 to 6 percent slopes Typic Haplaquolls, sandy over loamy 
Epworth fine sand, 6 to 18 percent slopes Aquents and Histosols, ponded 
Epworth fine sand, 18 to 35 percent slopes Medisaprists, dysic 

Plainfield sand, 0 to 6 percent slopes Medisaprists, euic 

Plainfield sand, 6 to 18 percent slopes 


Typic Udipsamments, nearly level and undulating ROADS 
Typic Udipsamments, rolling 

Typic Udipsamments, hilly 

Typic Udipsamments, banded substratum, nearly level and undulating 
Typic Udipsamments, banded substratum, rolling 

Typic Udipsamments, very deep water table, nearly level and undulating 
Argic Udipsamments, nearly level and undulating 

Argic Udipsamments, rolling 

Argic Udipsamments, hilly Trail 
Entic Haplorthods, sandy, nearly level and undulating 
Entic Haplorthods, sandy, rolling 

Entic Haplorthods, sandy, hilly 


DRAINAGE Dumps and other similar non soil areas 


Divided (median shown if scale permits) Perennial, double line Prominent hill or peak 


Other roads Rock outcrop (includes sandstone 


and shale) 


Perennial, single line 


Intermittent 

Saline spot 
ROAD EMBLEM & DESIGNATIONS Drainage end 

Sandy spot 
Canals or ditches 

Severely eroded spot 


Federal Double-line (label) " TP š 

Slide or slip (tips point upslope) 
Drainage and/or irrigation 

Stony spot, very stony spot 


LAKES, PONDS AND RESERVOIRS Mineral in organic < 3 ac. 


RAILROAD Perennial Borrow pit < 3 ac. 
POWER TRANSMISSION LINE 
(normally not shown) 


Intermittent Loamy spot < 3 ac. 


MISCELLANEOUS WATER FEATURES Organic in mineral < 3 ac. 


PIPE LINE (normally not shown) 
Marsh or swamp 


Well, artesian 
Without road 


Well, irrigation 


Large (to scale) 


Gravel pit 


Mine or quarry 
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